


















Three great miniature power drills 

with a complete range of accessories 


PRECISION PETITE LIMITED 


119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG 


TEL: 01-977 0878 


pp SOp 


TRANSFORMER 
vari-speed 
£14.00 

pp I20p 




PI 

£9.95 

PP SOp 


P2 

£17.55 

pp I20p 


























N ew 'L' series irons, designed to latest 
safety standards. Outstanding 
performance, lightweight and easy 
maintenance. New non-roll GRP 
safety handles. Ceramic and mica insulated 
elements enclosed in stainless steel shafts. 

Fully earthed with screw connected 
3-core leads. Interchangeable, non-seize iron- 
coated bits. 


MODEL LAI2 12 watts 



Similar to LC18 but with extra slim shaft 
and bits for fine work. Fitted with 2.4 mm bit 
and complete with spare bits 1.2 mm and 3.2 mm 
£8.15 including P & P and V.A.T. 240 volts 
standard, also available 6, 12 and 24 volts. 


MODEL LC18 18 watts 



Lightweight, high-performance iron for all 


soldering from calculators to T.V. sets. Fitted 
with 3.2 mm bit and complete with spare bits 
1.6 mm, 2.4 mrrvand 4.7 mm. £9.78 including 
P & P and V.A.T. 240 volts standard but also 
available 12 and 24 volts. 



No. 3 SAFETY SPRING 
STAND for LC18 & LA12 

Complete with sponge 
and location for spare bits 
£4.41 including P & P and 
V.A.T. 



JOIN UP WITH 
LITESOLn 


C35S CORDLESS SOLDERING IRON ^ 

Built-in rechargeable batteries and twin 4 
spotlights. Heats in seconds. Solders safely 
anywhere. Complete with mains charger, ■] 

sponge, 3 different tips and screwdriver. g 
Best of its kind available. 

£26.08 including P & P and V.A.T. 

TRANSISTOR TESTER 

Tests and identifies PNP or NPN devices 
both in or out of circuit. Two self-identifying 
leads, using coloured LED 
indicators, self-powered by 
PB3 battery £23.93 
including Battery, P & F 
and V.A.T. 


Order direct at these special 
mail order prices. Leaflets giving 
full information available on request from: 

Light Soldering Developments Limited, Dept. E.E 
97/99 Gloucester Road, Croydon CRO 2DN 
Telephone: 01-689 0674 Telex: 8811945 


Safe 100 watt instant-heat, trigger 
operated tool. Heats and cools in seconds. With 
spotlight. For difficult or large joints, and 
shaping plastics. Ideal domestic and workshop 
tool. Complete with 2 spare tips, spanner, solder 
and flux £14.11 including P & P and V.A.T. 


LIGHT SOLDERING DEVELOPMENTS LIMITED 


NEW G100 SOLDERING GUN 
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inics Design Associates, Dept. EE 480 
i Street, Walsall. WS1 3DE. Phone: (0922 


SPARKRITE X6 i 
discharge elect i ( 


high pet fornvinc 
ignition systemi 
i’('11 tried tested 


Assemhlyonly t 


eliminates p 


circuit which 
points itonne 
Contact l)i e,i 


HIGH PERFORMANCE 
ELECTRONIC IGNITION 


TECHNOMATIC LTD 

17 BURNLEY ROAD, LONDON NW10 
(2 minutes from Dollis Hill Tube) 

Tel. 01-452 1500 Tlx. 922800 


All these 
advantages. 


»Instant all-weather starting 

• Smoother running 

• Continual peak performance 

• Longer battery & plug life 

• Improved fuel consumption 

• Improved acceleration/top speed < 
7« Extended energy storage 


.in kit form 


Fits all 12 v negative-earth vehicles 

with coil/distributor ignition up to 8 cylinde 


^Briec 

H 82 B; 

II 


1X5KIT £16 95 


| ACCESS OR BMCUY CARO No. 



79 ^^| 
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^MAGENTA ELECTRONICS LTD.^ 


E.E. PROJECT KITS 

r^rr , 1 

tronics'and 
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fUletac 


ELECTRONICS & 
TIME CENTRES 


QUARTZ LCD 



QUARTZ LCD 


\B30i s 




lUOn] 



SAME DAY DESPATCH. £! 
M4 Price includes POST & P, 


QUARTZ LCD 



day of week, alarm, Price only 

24^^;^ dismay £13.95 


SsSS. PS 


QUARTZ LCD 



QUARTZ LCD 

Sir 

\RW\ 
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Fully adjustable bracelet. 

SXSL”- - «> °"'v 

“■ or Gold. £7.95 

M15 SAME DAY DESPATCH. P.&P. included 



METAC GUARANTEE 

All METAC products carry 12 


., mins., secs., day, date, 
backlight and autocalendar. 

Bracelet fully adjustable to 

State' Go Id'or'Si I ve r finish. 

Only 25 x 20 x 6mm. £1 4.9 5 

M18 SAME DAY DESPATCH. P.&P, included 


the first 10 days. 

METAC's well equipped service 
centre minimises service delays. 
Please note, we do not delay 
your order to clear cheques. 
TeleDhone vour order usina 


HANIMEX Electronic LED 
Alarm Clock 

minute display. Large LED display with 
ind alarm on indicator. 24 Hours alarm 
with on/off control. Display flashing for power 
loss indication. Repeatable 9-minute snooze. 
Display bright/dim modes control. Size: 5.15" 
x 3.93" x 2.36" (131mm x 11mm x 60mm). 
Weight: 1.43 lbs (0.65 kg). 


QUARTZ LCD 


bracelet. 6mm thick. 


\s 



e-3D \ 


\ww 


^Price only Mains operated. 

£10.20 Thousands sold! 
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Price only 
Ml SAME DAY DESPATCH. £6.95 P.l 


WHOLESALE MAIL ORDER 

Send for our trade price list and order 
l details. Sell our products to your 
Vfriends and earn yourself 

£££'s 
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NEW 24 HOUR 
DESPATCH SERVICE 

METAC have opened a new even 
faster Mail Order and Service 
Centre at DAVENTRY. Orders 
received before 3.30 p.m. will be 
despatched same day. 


VISIT OUR ELECTRONIC TIME CENTRES 
AND SEE ONE OF THE MOST IMPRESSIVE QUARTZ WAT< 
RANGES IN BRITAIN 

LONDON DAVENTRY NORTHAMPTON 

327 EDGWARE ROAD, 67 HIGH STREET, ST. GILES SQUARE, 

LONDON W.2 DAVENTRY, NORTHANTS. NORTHAMPTON 

Telephone: 01-723 4753 Tel: 03272 76545/77659 (Opens 1st February. 11 














































TK Electronics 
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DEPT. EE4, PO BOX 6, WARE, HERTS. Tel: 0920-3182 

Visit our NEW shop: 3 BALDOCK ST ., WARE, HERTS. Telex: 817861 

BOOKS BY BABANI I OPTOELECTRONICS | AUDIO LEADS 


BP14 2nd Book Tr 




Io l Electronic Semi- 


50 Cicts use Germ/SIVZener Diodes 


Sol id State Power Sugp^fJHandbi 


NEWNES BOOKS 



Ijnjajure SPST t^ooflle *jj°Vac 

'usM>utton SPST 2 amp 250V ac 


MICRO SWITCHES 


NEW INCREASED RANGE-ALL 1ST QUALITY 

?™’' ARL209 (TIL209) 3mm (-.125) RED £0-15 

ISo MIL3232 (TIL211) 3mm (125) GREEN £4 14 

MIL3331 (OPL212A) 3mm (125) YELLOW £114 

1504 ARL4850 (FLV117) 5mm (-2 ) RED £• 10 

]| S» gjjjggw |S« 

No. Type Price 

107 FM Indoor Ribbon^Aerial j R , , th £ ® ®® 

114 5 pin DIN plug to 3-5mm Jack connected to 

pins 3 & 5 length 1-5m £0-N 

115 5 pin DIN plug to 3-5mm Jack connected to 

pins 1 4 4 length 1 -5m £0-M 

116 Car aerial extension screened insulated lead. 

Fitted plug and socket ^ ^ ^ 8se tte record £1 44 

ra‘ R ' TE ' TYM 3mm (125, R|D Re<l) £.11 

ers and radios 2 metres £6-7i 

118 5 pin DIN phono plug to stereo headphone. ^ ^ 

1520 OCP71 Photo^ansistor 68 8 £,i ® 

LED^CLI PS ^ ^ # 1M c||p# £0 .„ 

Length 0 2m £104 

120 Car stereo connector. Variable geometry plug 
to fit most car cassettes. 8-track cartridge and 
combination units. Supplies with inlined fuse ^ ^ 

^segment D P left (30" height) Common Anode 

RED Single Digit . 0{ N0 - 1 ?° mmon 

DL527 7 segment D P left (50" hel °^ N0 1 {g} mmon ^ jJ 
DLTO7 W 7 Moment D e p°right (510" height) ' Common Anode 
RED Two-Digit light Pipe O/NO. 1512 C2JJ7 

124 3*pin°Dlhf plug to^ pin DIN plug. Length 1 5m £0 *5 

125 5 pin DIN plug to 5 pin DIN plug. Length 15m £• «5 

126 5 pin DIN plug to Tinned open end. Length £0 |5 

127 5 pin DIN plug to 4 Phono Plugs. All colour 

coded. Length 1 • 5m £1-40 

DL747 7 segment D P left (630" height) Common Anode 

RED Single Digit Light Pipe O/NO. 1511 £173 

OPTO-ISOLATORS A t 

128 5 pin DIN plug to 5 pin DIN socket. Length ^ ^ 

129 5 pin DIN plug to 5 pin DIN plug mirror image. 

Length 1 5m £1 21 

130 2 pin DIN plug to 2 pin DIN inline socket. 


IL074 Multi-Channel 16 pin DIP ,499 £2-69 

sTlio'n' P^^^oV^,“' Y l C C T B°O R 30V VECD10V 1c 
100mA Plot MOmW IL Min. 0-5 Tyn 2mA ( 1D JOOmA’nA £ . 

Length|5m | ^ in DIN plug 1 &4 and 3 A5 Cf ’ 7# 
Length 1 5m £ ® '•* 

132 2 pin DIN plug to 2 pin DIN socket. Length 10m £113 

133 5 pin DIN plug to 2 Phono plugs 

Connected pins 3 & 5. Length 1 5m £0 •• 

134 5 pin DIN plug to 2 Phono sockets 

- Connected pins 3 4 5. Length 23cm £0 7« 

135 5 pin DIN socket to 2 Phono plugs 

Connected pins 3 4 5. Length 23cm £0 71 

136 Colled stereo headphone extension lead. 

TEACH-IN 80 

Black, length 6m £ J ®J 

178 AC mains lead for calculators, etc. £0 52 


(b) KIt” ' AbDITIONAL* COMPONENTS lor Parts 1-6 

(c) KIT ."additional COMPONENTS lor Parts 7-12 
OR buy ALL^he above 3 kits for the total price of £11 00 

MINIATURE MAINS Primary 240V 

No. v-SJSTo^ £1 04 

2023 12V-0-12V 100mA £129 

MINIATU RE MW**^fary wh?dHings 

M24 MT2M-0-6V 0-6V RMS’'''* £184 

2025 MT150-0-12V 0-12V RMS £184 

1 AMP MAINS Primary 240V 

FUSE HOLDERS AND FUSES 

2 D omm'^5°mm chassis mounting 506* JJ 

if In! caMniln!i"pe ™ U " lln<l 506 £»;» 

2026 6V-0-6V1 amp 

2027 9V-0-9V1 amp £2 30 P4P45P 

2028 12V-0-12V1 amp £2 98 P4P55p 

2029 30V-O-30V1 amp £3 97 P4P86p 

QUICK BLOW Mmm ' " _ _ 

ar 7p ir at .p st g ,•» 

STANDARD MAINS m ^J , , a r r > y n ^)' mef , available in J amp, 
JiJoUov. VortagesTvailable^by use of Japs. 

188 3 is Ha ill 5 <5A 621 ,d 


"""Jr «5‘ 2 5A K8 

250mA 623 2^ 626 3rt5A 629 

2035 2MV B PrlmaryO-55V @ ^ ^ p 4 P £1 

BTF m £* as' 

All ip each 

Tjype No. Type No. Type No. 

SPECIAL OFFER 

2042240V Primary 0-20V (a 2A Secondary. By remo p "JJ 1 jojjpv 

2A 637 3A All ipfeach 

CASES AND BOXES 

1 NUTS AND BOLTS 

INSTRUMENT CASES In two sections vinyl covered top 
and aides, ■ Pr|c , 

BA^BOLTS— packs °^ u B p ^ |i , e h d re 1 a n ll m U f t "p|ei U of si"'" 1 Cre "* 

842 £* 75 l!n! 6BA 640 £# 46 

i n! 2BA 843 £6 52 tin. 6BA 849 £0 24 

IB* e* Slid 2in tyn 

lls gin sf in 2*in £2 43 

ALUMINIUM BOXES Made from bright ai i. ,ol<1 ? b c °"' 
structlon each box complete with half-inch-deep no ana 

|in.2BA 844 £0 60 Jin. 6BA 850 £0 29 

lin. 4BA 845 £0 51 

BA NUTS— packs ol cadmium plated full nuts in multiples 

1 If If If” || 

ar a ss jbT 857' gs 

isi 4*n" 2(in 2in" £687 

B B A VYASHERS-flaUadmlum plated plain stamped washers 

165 f eln Ifn" £1-S 

OBA* 859* £016 4BA* J6J £• JJ 

S. der T *§^r ed •gr in mui r* °V3«. 

SLOPIfromtidumlnJum ^ss* n *^a,rpng* clonshoctlor^easliy 


Terms cash with order. Cheques Postal Orders made payable to Bi-Pak at above address. 
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Projects... Theory... 

and Popular Features... 


The theme this month is Safety First! 

Over the last few years gas has 
become the most popular source of 
energy for domestic users. In the form 
of propane, gas is also widely used 
in caravans and boats. 

Leakage of gas through badly made 
connections or defective pipes is an 
ever present hazard particularly in 
occasionally used installations such as 
the holiday home or boat. There can 
be unsuspected dangers lurking in 
permanent dwelling places, as well, 
especially where the property is old 
and still has the original gas mains 
installation. 

Many users of gas will welcome a 
device that gives warning if an 
accumulation of gas builds up. The 
nose is not always a dependable sen¬ 
sor and certainly not as sensitive as 
the solid state device which is the 
“nose” element in our Gas Sentinel. 

The electricity mains supply also re¬ 
ceives some of our attention this 
month. It is not always safe to assume 
that the mains supply outlets have 
been correctly wired during installa¬ 
tion. Sadly many cases come to light 
where the live and neutral connec¬ 
tions have been reversed and some¬ 
times the earth connection omitted. 

When moving into a property, the 
new occupier would be wise to check 
all outlets with our Mains Fault Indi¬ 
cator prior to plugging in any electri¬ 
cal equipment. This valuable gadget 


is extremely simple and costs little to 
build. 

From domestic establishments, fixed, 
floating or parked, let us now move 
outdoors and venture into another 
danger area—the road. And immedi¬ 
ately we find a serious deficiency. 

The motorist has his direction indi¬ 
cators, and rarely has to resort to 
hand signals. Most motorcyclists are 
similarly equipped. This leaves the 
push-cyclist practically alone, amongst 
all wheeled vehicle users, without the 
convenience and protection of illumi¬ 
nated signals to indicate his intentions 
to other road users. 

This is something the cyclist can 
easily rectify for himself by building 
our Cycle Direction Flasher. Precise 
mechanical arrangements and installa¬ 
tion details will depend upon the 
particular model of cycle, but the 
system described should be adaptable 
to individual needs without difficulty. 

Safety First! The practicality of pro¬ 
jects such as these, which enable the 
home constructor to help safeguard 
life and property, is one reason why 
electronics has become a great and 
worthwhile hobby. 




Our May Issue will be published on Friday. April 18. See page 261 for details. 



Readers’ Enquiries 

We cannot undertake to answer readers' letters requesting modifications, 
designs or information on commercial equipment or subjects not published 
by us. All letters requiring a personal reply should be accompanied by a 
stamped self-addressed envelope. 

We cannot undertake to engage in discussions on the telephone. 
Component Supplies 

Readers should note that we do not supply electronic components for 
building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 

All reasonable precautions are taken to ensure that the advice and data given to 
readers are reliable. We cannot however guarantee It, and we cannot accept legal re¬ 
sponsibility for it. Prices quoted are those current as we go to press. 
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CONSTRUCTIONAL PROJECTS 

CYCLE DIRECTION FLASHER Extra safety for the cyclist by A. Partridge 

AUTOMATIC LEVEL CONTROL Compressor/expander for recording and disco work by P. W. Bond 
rr RADIO CONTROL SYSTEM Part 6: Battery Charger and System Fault Finding 

tztz kauiu nw by L Armstrongi H . Dickinson and W. Wilkinson 

GAS SENTINEL Guard against gas leaks in the home, boat or caravan by A. R. Winstanley 
MAINS FAULT INDICATOR Rapid safety check for your mains outlet sockets by F. G. Rayer 
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W hen riding a bicycle along the 
road being seen is as impor¬ 
tant as seeing. This is especially so 
at night. Another requirement is for 
the driver of the car behind to know 
of your intention to turn left or right. 

Although there is an obvious need 
for turn indicators in this situation, 
few bicycles are fitted with them. 
The project presented here fills this 
gap. 

The circuit is based on a 565 timer 
i.c. generating a square wave which 
flashes one of the two lamps accord¬ 
ing to the setting of a switch. Because 
of its 200mA source ability it was de¬ 
cided that the i.c. was capable of 
driving the lamps directly although 
the bulbs used here have a slightly 
lower voltage rating than the battery 
to obtain increased brightness of the 
bulbs. 

CIRCUIT DESCRIPTION 
A 555 timer i.c., IC1 is wired as 
an astable multivibrator which forms 
the heart of this drcuit (see Fig. 1). 

When power is applied to the dr¬ 
cuit capadtor Cl charges-up through 
external resistors R1 and R2. A 
voltage comparator on the chip sets 
a flip-flop in the i.c. when the voltage 
on the capadtor reaches 2/3 supply 
voltage. 

At this point the transistor in the 
output stage (connected to pin 3) is 
driven high by the flip-flop and the 
capadtor begins to discharge through 
another resistor. As the voltage on 
the capadtor passes below 1/3 supply 
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voltage another comparator resets 
the flip-flop (pin 3 goes low) and the 
cycle begins again. The square wave 
thus produced is available at pin 3. 

In the circuit for the Cycle Direc¬ 
tion Flasher Rl, R2 and Cl have been 
chosen to give a flash-rate of about 
0-5Hz—30 flashes per minute— 
approximately the rate of a car direc¬ 
tion indicator. 

The square wave from the i.c. is 
linked to one pole of SI. This switch 
is of the centre-off variety and when 
it is put into either of its on positions 
the square wave passes to the appro¬ 
priate lamp which then pulses in 
sympathy with it. 

The second pole of this switch 
applies power to the drcuit whenever 
it is moved to either of its "on” 
positions. 



CIRCUIT BOARD 
Commence construction with the 
drcuit board. This consists of a piece 
of 0-1 inch matrix stripboard 12 
strips by 13 holes. A single mounting 
hole is first drilled in the position 
shown in Fig. 2. Remember to clean 
off any copper swarf from the edges 
with emery paper. 


Fig. 1. Circuit diagram for tha Cycle Direction Flasher. 






























Next, cut the copper strips as indi¬ 
cated in the diagram, using a spot 
face cutter or a hand-held twist drill. 

Assemble the board beginning with 
the links and then the resistors, 
capacitor, and i.c. in that order, us¬ 
ing a minimum of heat and solder 
for the i.c. in particular. 

Use Veropins for external connec¬ 
tions to the board. 


DIECAST BOX 

Next prepare the box to take the 
circuit board, wires and switch. It is 
recommended that a diecast box be 
used here as these are more easily 
sealed against the elements than 
most plastics boxes. 

It is best to drill one hole each for 
the five wires entering the box rather 
than one large hole as the entry 
points will later be sealed with epoxy 
resin. A bunch of wires will be more 
likely to come loose than a single 
wire. \ 

Fix the circuit board in place using 
nuts, bolts and spacers, and seal the 
screw holes with epoxy resin. Flying 
leads or Veropins should be soldered 
to the board prior to fixing it into the 
box. 

Wire the leads from the board to 
the switch and complete the inter¬ 
wiring of the circuit board and switch 
within the box. 


TERMINAL BLOCK 

One of the 5-way terminal blocks, 
TB1, is then mounted outside the box 
according to Fig. 2 with short wires 
leading to it from the box and longer 
ones to the indicator unit at the rear 
of the cycle. 

In this way a larger box will not be 
needed and the epoxy seal of the 
wires will not need to be broken if 
the box has to be removed. The con¬ 
nections to the terminal block should 
not be duly affected by the weather 
if it is mounted upside-down. 


INSTALLATION 

Mounting the box, battery and 
indicators onto the bicycle poses 
some problems. The box should be 
positioned on the handlebars or some¬ 
where on the main frame where the 
switch is accessible. 

Fixing the box in place is most 
easily accomplished by the method 
pictured in Fig. 3. Twin holes are 
drilled in the lid in which screws 
are placed with the heads inside the 
box. The lid is then held onto a 
member of the bicycle frame by a 
pipe-clip fitted over the screws and 
fastened with nuts and shakeproof 
washers. 

If you have the appropriate equip¬ 
ment, you could of course tap the 
holes and mount the screws the other 


To I lo) 

^1 23456789101112 O 




Fig. 2 (above). Interior 
of the control unit 
showing the circuit 
board layout, board 
mounting and interior 
wiring. 


Fig. 3 (left). View of the 
rear of the control unit 
showing fixing bracket. 



Layout of components inside the 
control unit. 


COMPONENTS 

Resistors 
R1 lOkfl 
R2 33kO 
R3 2200 

All iW carbon ± 5% 

Capacitor §£■_ _ 

Cl IQuF 16V gleet. SllOP 

Semiconductors Ijlllc 

IC1 NE555 timer I.c. 

page 241 

Miscellaneous 

SI d.p.d.t. centre-off toggle 
LP1,2 3'5V 150mA M.E.S. bulbs 
and panel lampholders (RS 565- 
226) (2 off each) 

B1.2.31-5V SP11 type cell (3 off 
TB1.TB2 5-way screw terminal 
blocks (2 off) 

Strlpboard, 0-1 inch matrix, 13 
holes x 10 strips; diecast metal 
box; set of PP9 battery con¬ 
nectors; single screw terminal 
block; H inch plastic pipe; 90 
degree elbows (2 off); clips (2 
off); piece of wood for back 
plate; plastic end caps (2 off); 4 
BA nut, bolt and spacer; Inter¬ 
connecting wire. 
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way round. In this instance water¬ 
proofing is achieved with four fibre 
washers between the clip and the lid, 
and the screw heads and the clip. 


INDICATORS 

Turning now to the indicators, 
these are built up from 1L* inch 
plastic waste pipe and fittings and 
the whole assembly is seen in Fig. 4. 

This unit houses the indicator 
lamps LP1 and LP2, and also the 
batteries and is designed to bolt onto 
the back of the cycle above the rear 
mudguard. Some experimentation 
may be necessary as there are bound 
to be differences between different 
machines. 

Referring to Fig. 4, assembly should 
start by soldering a piece of wire 
about 50mm long onto each tag of 
the lampholders. If these wires have 
different coloured insulation this will 
be a great help in identifying them 
later on. 

The lampholders are then glued in 
position in the elbows using “super 
glue” making sure that only the rear 
milled ring is glued and not the front 
retaining ring, see Fig 4(a). This 
front ring must be free in order to 
get at the bulbs in the lampholder. 


BATTERY HOLDER 
The next stage is to assemble the 
battery holder. Basically this consists 
of the centre tube with caps at each 
end holding the contacts and some 
foam packing to ensure a tight fit. 


The box mounted on the handle-bars contains an electronic oscillator 
and a switch: the unit at the back contains the direction indicator lights 
and batteries. When the rider wishes to turn left or right he can indicate 
his intentions by moving the selector switch to the left or right position. 

This has the effect of connecting power to the circuit from the batteries 
and routing a square wave which switches from full battery voltage to 
zero at a frequency of 0-5Hz (that is, turns on and off once every two 
seconds), to the appropriate rear bulb. 


The assembly with 
one of the lamp 
sections withdrawn. One 
elbow has been removed to 
reveal the battery compartment. 


Starting off with the positive con¬ 
nection, the end cap (which can be 
anything from a standard part to a 
plastic pill box) is drilled so that the 
battery connector stud protrudes 
through the hole. Small holes are 
also drilled in this to take the wires 
from the right lamp holder and the 
positive contact. 

The positive clip from a set of PP9 
battery connectors is glued in posi¬ 
tion in the end cap and a length of 
wire is soldered to the connector. 
Then the whole is glued into the end 
of the tube forming the centre sec¬ 
tion of the assembly. 

The negative battery cap is pre¬ 
pared in much the same way but in¬ 
stead of gluing it in position, a loop 
of wire is passed through two holes 
and knotted as this is to be used 
as a draw wire when battery re¬ 
placement becomes necessary. 

FINAL ASSEMBLY 

Final assembly can now be 
started by first passing the wires of 
one of the bulb holders and that from 
the battery positive contact through 
the holes in the positive connector 
end cap. The common wire from the 
left lamp holder is then passed 


The completed rear indicator unit ready to be 
fitted to the bicycle. 
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Completed control unit with ter¬ 
minal block glued to side. 


through the negative connector end 
cap and joined to the common wire 
of the other lampholder using a 
single screw terminal connector 
block. 


CYCLE DIRECTION 
FLASHER 



Layout of components on the circuit board. 


The remaining wires are then 
passed back through the negative con¬ 
nector end cap and all the cables 
are brought out through a hole in the 
middle of the tube. The three 


batteries are next pushed into the 
tube, positive terminal first. The 
negative connector end cap and the 
foam packing can now be inserted 
in position and the elbows pushed 
tightly onto the ends of the tube. They 
should not be glued as they will need 
to be removed in order to change the 
batteries. 

The connecting wires are termi¬ 
nated on the painted wooden mount¬ 
ing block with the other 5-way screw 
terminal block (TB2). The assembly 
needs now to be fitted with clips/ 
clamps to secure it to the bicycle 
frame. In the prototype plastic snap 
fixing pipe clips were employed to 
securely .position the assembly on the 
saddle stem. 

As cyanoacrylate glue is used 
throughout the usual precautions for 
this sort of adhesive must be followed. 


TESTING 

When all wiring is completed the 
unit may be tested. Connect the 
battery (observe correct polarity) 
and the lamps if not already con¬ 
nected. 

Moving SI into either on position 
should cause the appropriate lamp 
to flash. If you wish to adjust the 
flash rate, change Rl. Change R2 
to change the length of time the 
lamp stays on for each flash. 

Any malfunctions are most likely 
due to a flat battery, incorrect switch 
wiring, or wrongly orientated compo¬ 
nents. 

Finally, when the unit is operating 
properly, seal the box completely. 
The switch is sealed with a rubber 
washer on the outside of the box. 

Ensure that all wires to the box 
are sealed with epoxy resin, likewise 
with any screws in the box and lid. 
Sealing the lid is achieved by setting 
the lid flange in a liberal amount of 
non-hardening elastic caulking com¬ 
pound. Finally the switch is weather¬ 
proofed by covering with a rubber 
cup. U 




The Adventures of Tanty Bead 


By Matthew Reed 


George germanium 

/ /I’ll heat you\ 
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By Dave Barrington 


Rather like a collection of multi-shelf, 
letter trays linked together, the cube 
when opened out extends to 800mm but 
when closed forms a 200mm cube, with 
carrying handle. 

The system is supplied with compart¬ 
ment dividers and labels. Each indi¬ 
vidual tray measures 195mm x 95mm x 
40mm and has divider slots to enable 
different size compartments to be made 
up. 

The Parffolio200 is priced at £17-50 plus 
VAT and is available from Toolrange Ltd., 
Dept EE, Upton Road, Reading, RG3 4JA. 




CONSTRUCTIONAL 

PROJECTS 


We cannot foresee many component 
buying problems this month but one 
or two special items need further mention. 


Gas Sentinel 

The main item on our list is the Gas 
Sentinel and as far as we are aware the 
gas sensor transducer is only available 
from Watford Electronics, the main 
distributor for these devices. We under¬ 
stand that they are also prepared to 
supply a complete kit of parts for this 
project. 

The components list calls for a mains 
transformer with a secondary rated at 
9V 1 A. However, the prototype unit used 
a transformer with two 9V 400mA second¬ 
aries wired.in parallel and is available from 
Watford Electronics as type 182. 


Storage Cabinets 

As this month's Square One concen¬ 
trates on components, it seems appro¬ 
priate to mention two new portable 
component storage cabinets. 

A cabinet ideal for the storage of such 
items as resistors, transistors, i.c.s, 
capacitors, grommets and most small 
items is the latest product from Sumico. 

Measuring 254mm x 203mm x 165mm, 
the cabinet is made from strong plastic 
and has 15 “see-through" drawers with 
drawer dividers. The top of the cabinet 
incorporates a recessed carrying handle. 

A feature of the cabinets is that they 
can be interlocked together to form a 
semi-permanent system for the workshop. 
For further details of stockists and prices 
readers should write to Sumico Ltd., 
Dept EE, 7 Clarence Road, Clare, Sudbury, 
Suffolk, CO10 8QN. 

The Partfolio 200 “cube" available 
from Toolrange Ltd., is an unusual 
folding component tray system which 
offers up to 30 separate compartments. 


Toko transducers from Ambit. 

Piezo Ceramic Buzzer 

A range of probably the smallest 
piezo ceramic sound transducers we 
have come across is now available from 
Ambit International. Being so small, 
not much larger than a 10 pence piece, 
these Toko transducers will make perfect 
hidden warning buzzers for simple 
alarm projects. 

The buzzers are available as unmounted 
discs or encapsulated in plastic with 
mounting lugs. Operating from fairly 
low voltages one of the range, type 
PB-2720, needs as little as 1mA drive 
current. 

Suggested application and drive circuits 
is included in the product data which is 
available along with the devices from 
Ambit International, Dept EE, 200 North 
Service Road, Brentwood, Essex, CM14 
4SG. No price was available at the time of 
going to press. 


Cycle Direction Flasher 

The only item likely to cause any 
concern in the Cycle Direction Flasher is 
the plastic end caps. These are available 
from Home Radio (Components) Ltd., 
PO Box 92, 215 London Road, Mitcham, 
Surrey, CR4 3HD. 

The plastic elbows and tubes should be 
available from most DIY shops. 

As far as we have been able to ascer¬ 
tain, the 3-5V 150mA bulbs appear to be 
only available from Maplin Electronics. 

No problems should be enountered 
in obtaining components for the Mains 
Fault Indicator, the Auto Level Control or 
the Radio Control Charger Unit. 

Finally, we include a list of components 
suppliers for the last six parts, including 
this month's experiments, for the Teach-In 
80 series. 



Toolrange Partfolio 200 cube. 



Fifteen drawer component cabinet from Sumico. 


- SUPPLIERS OF KITS FOR TEACH-IN 80 - 

These kits contain all items specified by Everyday Electronics 
(see below) but excluding batteries. 

LIST A see October, 1979, page 634 
LIST B see October, 1979, page 640 
LIST C see April, 1980, page 253 _ . 

All component requirements for the Teach-In 80 Series 
are covered by these three Lists. 


SUPPLIER 

Bi-Pak, Dept. EE, P.O. Box 6, Ware, Herts. 

Electrovalue Ltd., Dept. EE, 28 St. Judes 
Road, Englefield Green, Egham, Surrey. 

Greenweld Electronics Limited, 443 Millbrook 
Road, Southampton. i 

Home Radio, 234-240 London Road, Mitcham, 

MagentaElectronics Limited, 98 Calais Road, 

Burton-on-Trent, Staffs* - 

A. Marshall (London) Limited, Kin 9?g?t® „ 

House, Kingsgate Place, London NW6 4TA £4 0 
T. Powell, 306 St. Paul’s Road, Highbury 
Corner, London N.l. , u „ £2 50 . £22 J° 

All prices quoted are inclusive of VAT, postage and 

•Can also supply woodwork etc. for Tutor Deck, see 
advertisement. 


£2-55 £1800 

£2-75 £24-90 


£24-25 
" £7-50 £29-00 


£25-50 
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T his project describes the 
operation and construction of 
a simple, but very effective, auto¬ 
matic level controller or ALC. The 
device allows signals from a nomi¬ 
nated source to be kept at a fixed 
volume when feeding a tape or 
amplifier system. 

To appreciate the need for such 
a unit it is necessary to consider 
what happens when one makes a 
recording using a microphone 
feeding a tape recorder which has 
a manual record level adjustment. 

When the recording is being 
made the level control must be 
adjusted to maintain correct modu¬ 
lation of the tape. Very loud 
sounds which occur could produce 
unpleasant overload distortion 
when the tape saturates magneti¬ 
cally. Then, on the other hand, 
very quiet sounds can be lost in 
the hiss of unmodulated tape if 
measures are not taken to increase 
the recording level. 

Similar volume variations are 
experienced when using a public 
address or a discotheque micro¬ 
phone. The ultimate object of any 
of these systems is that informa¬ 
tion must be conveyed with the 
least disturbance to intelligibility, 
and the ALC helps to achieve this. 

PRINCIPLE OF OPERATION 

The fundamental requirement 
of the ALC is that it must increase 
the amplification applied to low 
level signals and reduce the ampli¬ 
fication applied to high level 
signals. The response of an ALC 
circuit in relation to a normal 
linear amplifier stage is shown in 
Fig. 1. 

It can be seen that with the ALC 
connected the level of the input 
signal can vary quite considerably 
whereas the output level range is 
quite restricted. 

The effect of reducing gain 
applied to high level input signals 
is called compression. And the 
opposite effect of increasing the 


gain applied to the lower level 
signals is called expanding. 

The unit described here per¬ 
forms both of the above operations 
so it could be called a compressor- 
expander (frequently called a com¬ 
pander). However the professional 
companders have many facilities 
which are required for use in 
broadcasting and recording studios. 
This unit cannot match these, but 
it performs the basic operation at 
low cost. 



Fig. 1. Shows response curve of ALC 
in contrast to a linear gain amplifier. 


A block diagram of the ALC and 
the circuit elements which are 
used to obtain the compression 
and expansion effects described 
above is shown in Fig. 2. It will be 
seen that a closed loop control sys¬ 
tem is employed, which means that 
the input of the system is con¬ 
trolled as a result of the output of 
the same control system. 

The gain element is a single 
stage transistor amplifier which 
has negative feedback—negative 


feedback is a method of control¬ 
ling the gain of an amplifier by 
feeding back a portion of the out¬ 
put such as to oppose the original 
signal. As more output voltage or 
current is fed back to the input of 
the amplifier the net gain is much 
less than normal, and the opposite 
is also true. The less feedback 
applied then the higher the gain 
of the amplifier stage. 

The amount of feedback is vari¬ 
able and made dependent on the 
drain to source (channel) resist¬ 
ance of a field effect transistor. 
The channel resistance is depen¬ 
dant upon the voltage between the 
gate and source terminals of the 
f.e.t. What results is a simple volt¬ 
age controlled amplifier. 

CONTROL VOLTAGE 

To control the gain the output 
signal must be continuously moni¬ 
tored. An a.c. signal for gain con¬ 
trol is derived through a buffer 
amplifier which then drives the 
a.c. to d.c. converter which com¬ 
prises a pair of diodes D1 and D2 
which form a voltage doubler cir¬ 
cuit. The output from the circuit is 
a voltage, the value of which is 
proportional to the output signal 
level. The d.c. voltage would nor¬ 
mally be changing all the time 
with the output signal but a stor¬ 
age capacitor allows an approxi¬ 
mate average value to be obtained. 

The actual storage time controls 
the time taken for the voltage con¬ 
trolled amplifier to restore to its 
maximum. In the prototype the 
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value of the storage time is con¬ 
trolled by a potentiometer in order 
to make the device suitable for 
various applications. 

The source signal can be fed to 
a fixed low level input mic input, 

e. g. low impedance microphone, 
and the higher level signals can 
be fed to the higher level auxil- 
liary (aux) input which is con¬ 
nected to a variable attenuator. 
This control avoids the possibility 
of the device continuously com¬ 
pressing. 

CIRCUIT DESCRIPTION 

The complete circuit diagram is 
shown in Fig. 3. 

There are two inputs to the cir¬ 
cuit as described but the circuit is 
so arranged that the level control 
is not connected when the low 
level input is used. This avoids un¬ 
necessary signal loss. This is 
achieved by wiring of the break 
action contacts of the low level 
input jack, SKI. 

Under no signal conditions the 

f. e.t draindo-source resistance has 
a low value of only a few hundred 
ohms and this with the low react¬ 
ance of C3 shunts R3 thereby re¬ 
moving the a.c. feedback path for 
the amplifier. The amplifier stage 
consists of TR2 and its bias com¬ 
ponents, and with the feedback 
virtually removed the gain of the 
amplifier if fairly high. 

Output from TR2 is fed to a 
second amplifier, TR3, which feeds 


a.c. signals to the a.c. to d.c. con¬ 
verter. Diodes D1 and D2 form a 
rectifier and voltage doubler, and 
the output appears across C9. The 
value of this voltage is directly 
proportional to the amplitude or 
“loudness” of the source signal 



and is negative with respect to the 
zero volt rail. This negative volt¬ 
age is applied to TR1 gate 
terminal. The more negative the 
gate voltage the higher the drain- 
to-source resistance becomes, 
thereby having less shunt effect on 


COMPONENTS^# 

Resistors 
R1 1 -5MO 
R2 6-8kO 
R3 3-9kO 
R4 1-2kO 
R5 47kQ 

All $W carbon ±5% 

Potentiometers 
VR1 25kO log. law 
VR2 iMn carbon lin. law 

Capacitors 

Cl 33/*F 10V elect. 

C2 3-3/*F 6V elect. 

C3 100/*F 10V elect. 

C4 to C6 8/*F 10V elect. (3 oft) 

C7, 8 100/*F 10V elect. (2 of 

C9 10/iF 10V elect 

Semiconductors 

TR1 2N3819n-channel f.e.t. 

TR2, 3 BC109 silicon npn (2 oft) 

D1, D2 1N914 small signal silicon (2 oft) 

Miscellaneous 

SI single-pole on/off toggle 

SKI switched jack socket 

SK2, 3 mono jack sockets (2 off) or other sockets to suit equipment 
B1 9V PP3 

Sfrlpboard: 0-1 inch matrix size 19 strips x 31 holes; connector to suit 
B1 ;4BAflxihgs; case: aluminium/vinyl clad steel size152 x 114 x 44mm; 
screened cable; control knobs (2 oft); connecting wire. 
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(OR AMPLIFIER 
IN RA./DISCO WORK) 

Electrical signals developed in the microphone are passed to the tape 
recorder via a low gain amplifier. The resulting amplifier output level is 
sensed by the automatic gain control circuitry which adjusts the gain of 
the amplifier in the required manner. Low level microphone signals are 
boosted whereas high level signals are subject to attenuation. In this way 
low level signals do not become overshadowed by inherent noise in the 
mic. system and high level signals are prevented from overloading the 
tape input which would otherwise cause distortion. 


R3, increasing its negative feed¬ 
back so reducing gain. 

If the input signal falls to a low 
level, the voltage at the negative 
plate of C9 decays through VR2 
and RIO. The result is to restore 
the gain of TR1. 

The time taken for the gain of 
the amplifier to restore is known 
as the recovery or release time. 
It is related to the discharge of C9 
and if the parallel resistance is re¬ 
duced C9 will discharge quicker; 
VR2 allows this time to be varied 
from a few milliseconds to a few 
seconds. 



CONSTRUCTION 

The prototype was intended to 
be a general purpose unit for use 
with anything and everything 
where such a device would be 
advantageous. The case used was 
fairly small but large considering 
the circuit simplicity, and readers 
may wish to use the circuit board 
alone and mount the device in the 
case of the equipment for which it 
was built. If this is so, VR1 and 
VR2 can be replaced by preset 
type potentiometers. 

The components are mounted on 
a single piece of stripboard; Fig. 4 
shows the layout of the compo¬ 
nents on the topside of the board. 
There are no breaks to be made 
on the underside. 

The board as shown is mounted 
using a single fixing hole with a 
thick insulated washer to isolate 
the board from the case. When 
mounting the components observe 
the correct polarity for the diodes, 
electrolytic capacitors and in par¬ 
ticular the transistors. 

Begin construction by mounting 
the resistors and capacitors fol¬ 
lowed by the semiconductors. 
Novice constructors are advised to 
use a heatshunt on the legs of the 
semiconductors to avoid thermal 
damage. Attach suitable lengths 
of flying lead to reach the chassis 
mounted components. Note that 
screened lead is used for some con¬ 
nectors. 


Prepare the case to accept the 
sockets, switch and potentiometer, 
secure these in place, and then 
wire up according to Fig. 4. 

The prototype was designed for 
general purpose usage and the in¬ 
puts were all standard jacks but 
by drilling the appropriate sized 
holes DIN, phono or banana 
sockets may be used. 

Perhaps for the most versatile 
unit a selectable combination of 
sockets could be devised. Many 
microphones and guitars are con¬ 
nected to amplifiers and auxiliary 
equipment by means of standard 
mono jack plugs and so SKI could 


be a jack socket whereas the 
auxiliary input, SK2, would be a 
DIN or phono. 

The completed unit was mounted 
in a commercially available case 
with a black vinyl lid. This gave 
the unit a neat appearance. The 
battery requirement is furnished 
by a PP3 and the use of double 
sided adhesive tape provides ade¬ 
quate support. 

TESTING AND USE 

Connect a microphone, low out¬ 
put type to SKI or high output 
type to SK2, and the output of the 
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Fig. 4. Shows the layout of the components on the topside of the stripboard. In the prototype no breaks in the copper strips 
were found necessary around the single fixing-hole. Alsoshowsfull interwiring between board and case mounted components. 
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unit to an amplifier input. A head¬ 
phone output facility on the ampli¬ 
fier will be particularly useful and 
would eliminate possible positive 
feedback during the setting up. 

With the unit switched on speak 
into the microphone. It should be 
possible to shout and whisper with¬ 
out hearing any distortion. 

By turning the release time 
control fully anticlockwise the 
gain of the unit will restore to its 


maximum in a very short time. 
This will be perceived by an in¬ 
crease in background noise level. 

If these results are not obtained 
then the wiring will have to be 
checked, particularly check for 
solder bridges on the circuit board. 
The 0.1 inch matrix stripboard is 
prone to short circuits through 
solder blobs bridging adjacent 
strips and care must be taken 
when soldering. 


For high level signals SK2 input 
must be used and the attenuator 
adjusted to allow an undistorted 
output to be obtained. 

For use with a tuner to record 
a programme onto tape, the high 
level input is used, and VR2 should 
be set to its midway position. This 
setting will prove to be adequate 
for both music of the pop and light 
variety and for talks and chat 
shows. However, where the music 
is much slower the recovery time 
can be much longer, which is 
achieved by advancing VR2 clock¬ 
wise. 

The input attenuator VR1 must 
be set to avoid excessive compres¬ 
sion which will be evident by out¬ 
put volume reduction as the input 
reaches a high level. 

A more compact version has 
proved particularly useful for the 
author when connected to the 
microphone circuit of a portable 
tape recorder. Then when the 
tape recorder was used for inter¬ 
view work, no adjustment of the 
microphone level was needed and 
the ALC was able to cope with the 
differing voice levels. For this type 
of application the unit needs a 
fast recovery time, i.e. VR2 fully 
anticlockwise. U 


BOOK REVIEWS 

TELEVISION & RADIO 1980 

Price £2 50 

Size 230mm . 190mm 

Publisher Independent Broadcasting Authority 

ISBN 0 900485 34 5 


ELECTRONIC PROJECTS INDEX No.2 1978 

Compiler M. L. Scaife 

Price £1 30 

Size 297 x 210mm 48 pages (Paperback) 

Publisher North Tyneside Metropolitan Borough 

Council, Libraries and Arts Dept., 
North Shields, Tyne and Wear 
ISBN 0142-1565 


/“\nce again its a pleasure to read the “behind the 
^ scenes” stories of our independent television and 
radio services. 

This year’s edition gives a fairly concise guide to the 
many aspects of programming, technical developments 
and advertising controls; i.e. code of practice on what’s 
acceptable and unacceptable material and details of better 
viewing and listening. 

The handbook must be one of the very few publica¬ 
tions that has not increased in price from last year and 
retained the same number of pages (224) and abundant 
illustrations. Unfortunately, the printing and visual 
appearance does not measure up to the high standards 
set by previous editions. However, the 1980 edition is 
still very good value for money. 

Perhaps this criticism is a bit harsh and may be due 
to the growth in local broadcasting and trying to pack a 
“quart into a pint”. Maybe, with the increasing growth 
and interest in local radio it’s time a separate book deal¬ 
ing solely with radio was issued. 

It seems paradoxical that having just read the section 
on their plans and optimisms for the 80s, comes news that 
the proposed launching of the new channel may be 
delayed due to lack of funds. d.g.b. 


This is a guide to constructional projects published 
1 during 1978 in 16 well-known magazines which in 
total cover practically the entire field of d.i.y. electronics. 
It carries on (in the same style and format) from Elec¬ 
tronics Projects Index 1972-1977 published at the begin¬ 
ning of 1979. 

Projects are listed under 36 headings: an extensive list 
of subjects which itself is quite revealing as to the wide 
extent of electronics applications. 

Individual entries give magazine title, issue and page 
numbers, then brief details including component comple¬ 
ment and usually the form of construction e.g. P.C.B., 
Veroboard. 

The largest section is Measuring and Test Instruments 
with 127 individual items listed, runners up being Music 
Effects and Musical Instruments (50 projects), Amplifiers 
(40), Automobile (37), P.S.U. (37), Games (34). Other 
subject groupings including Alarms, Calculators, Locks, 
Metal Locators, Receivers, Timekeeping, run to 30 or 
less projects each. 

If this predominance of Test Gear and P.S.U. articles 
truly reflects the general demand, one is lead to the 
conclusion that the electronics constructor is essentially 
serious-minded and puts his working tools and instru¬ 
ments before all other kinds of projects. f.e.b. 
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Breaking a Monopoly 

The Post Office monopoly is now 
finally crumbling. Shortly after Sir Keith 
Joseph’s historic statement promising 
a new era of freedom and enterprise for 
U.K. telecommunications, the Post Office 
issued a press release which was sur-' 
prisingly not extensively reported. "From 
next year", reads the press release 
"customers will be able to buy as well as 
rent telephone answering machines”. 

Until now, of course, anyone wanting 
to install a machine to answer their tele¬ 
phone and record messages has had to 
rent one from a Post Office approved 
supplier. These machines are remarkably 
complicated beasts. I know; I once bought 
a couple of ex-rental machines. 

Over the last year, all manner of rela¬ 
tively inexpensive, but very efficient and 
electronically simple answering machines 
have been coming in from the USA 
either in traveller's suitcases or by bulk 
import for open sale in the increasing 
number of shops now offering "illegiti¬ 
mate" telephone gadgetry. It was a fore¬ 
gone conclusion that once the govern¬ 
ment had decided to chip away the Post 
Office monopoly telephone answering 
machines would be the first gadgetry to 
become legitimate for subscriber purchase 
and connection. 

The government aims eventually to 
replicate the USA situation where the 
telephone company's monopoly ends at 
the front door, just like the gas, water and 
electricity supplies. But it will take time 
to make such a wholesale change and 
the use of "illegitimate" subscriber owned 
telephone answering machines is now so 
widespead that it’s the obvious place to 
start with a change. 

In some parts of the country the Post 
Office has already been recommending 
local suppliers of USA equipment when 
subscribers enquire about telephone 
answering machines. The Post Office has 
put on a brave face about the official volte 
face over answering machines, claiming 
that rentals were previously required "so 
that the machines could easily be traced 
for modification when necessary" and 
that it's “progressive developments in the 
manufacture of these machines" that 
have made possible a change in attitude. 
But the writing is now on the wall. Perhaps, 
appropriately, the new scheme comes into 
operation after April 1,1980. 


Cordless Telephone 

However, despite misleading publicity 
to the contrary, for the foreseeable future, 
you will not, repeat not be able to use 
cordlesstelephones. Advertisements have 
recently been appearing in the national 
press offering a cordless phone which is 
"easy to install". 

The publicity material which is sent off 
to anyone who writes in for further details 
claims that "Following more press an¬ 
nouncements on Sir Keith Joseph’s 
plans for the Post Office services, we are 
giving you a great opportunity to be one of 
the first people to take advantage of this 
exciting new technology ... our phones 
are easy to install and are completely 
compatible with the British system.” 

The cordless 'phone being offered for 
sale (at around £250) may well be easy to 
install and may well be completely com¬ 
patible with the British telephone system, 
but it relies for its cordless connection on 
a radio link that is 100 per cent illegal 
under our old friend the Wireless Tele¬ 
graphy Act 1949. This, of course, is the 
law which makes the use of CB sets 
illegal. The penalties for using a radio 
cordless telephone are in fact the same 
as for using a CB walkie-talkie: up to £400 
fine and/or three months in jail. 

In the USA such cordless 'phones are, 
like CB, legal. Moreover, there is no ban 
on importing them into the UK provided 
of course duty and VAT is paid. This is 
because those on sale in the UK work on 
the 1-6-1-8MHz and 49-8-49-9MHz. 

In an effort to curb the spread of CB, 
a 1968 modification to the W.T. Acts 
outlawed the importation of 27MHz 
transceiver equipment, But this does not 
prevent the import of equipment operating 
on other frequencies. There is also noth¬ 
ing to prevent the advertisement or sale of 
such equipment. 

But the acts do make it illegal to use 
such transceivers in the UK. What's 
more the Post Office can object to the 
connection of any unauthorised equip¬ 
ment to a subscriber's line, and if 
necessary disconnect at the exchange. 

So although importing, advertising and 
selling a radio link wireless telephone 
is legally in the clear, the poor customer 
who pays his honest £250-00 is in any¬ 
thing but clover. He stands to have his 
telephone cut off by the Post Office and 
be fined and jailed into the bargain. 


Incidentally, the public files of the 
British Patent Office reveals that one of 
the British Post Office's main suppliers, 
STC is now working on an infra-red 
linked cordless telephone. This will be 
both legal and much more secure in use. 

Whereas a wireless link spreads signals 
at least 100 yards around the system and 
so enables anyone in that area to eaves¬ 
drop on telephone conversations (in¬ 
cidentally it also gives officialdom an 
easy opportunity to detect illegal use) the 
infra-red link won’t stray outside the wall 
of the user's home. 


X-ray Time 

Until a few years ago radiographers, 
who operate the X-ray examination 
equipment in our hospitals, grew tired of 
reassuring patients that there was no 
need to remove their wrist watches before 
examination. Now they are growing tired 
of saying just the opposite. 

Many British hospitals are posting 
notices advising X-ray patients to remove 
their watches before examination. The 
turnaround dates back to a warning 
letter published in a medical journal. 

Although ordinary mechanical hour- 
and minute-hand watches are unaffected 
by X-rays, it seems that the same may not 
be true of electronic watches. There have 
now been several reports of digital 
watches stopping while the wearer is 
being X-rayed. Sometimes they start 
again. Sometimes they don’t. In one case 
a watch simply skipped an hour. 

A leading watch manufacturer quizzed 
on the problem has confirmed that the 
CMOS chips used in a digital watch cer¬ 
tainly can be affected by high levels of radi¬ 
ation, and also intense magnetic fields. In 
some casesthechip recovers and in others 
simply stops working. But the simple 
truth is that no one really knows whether 
the relatively low levels of radiation used 
in hospitals for routine examinations are, 
or are not, significant. 

Tests carried out have also been in¬ 
conclusive because there are any number 
of different types of electronic watches, all 
with different thicknesses of shielding 
metal around the chip. Also there are all 
manner of different medical X-ray tech¬ 
niques, all involving a different dose on 
the patient's wrist. 


Play Safe 

The manufacturer acknowledged that 
"there is still somewhat of a grey area in 
CMOS technology” and it may well be 
years before enough incidents have been 
correlated to give a clear picture of the true 
situation. In fact, now that hospitals are 
"playing safe" and advising patients to 
remove their watches, we shall probably 
never know. 

Similarly, we shall probably never now 
know whether there was any real basis 
in the suggestion of a few years ago that 
high level X-ray inspection equipment at 
airports presented a ripk to electronic 
equipment. The airlines have also "played 
safe” and there is now hardly an airport 
left in the world which uses high dosage 
baggage inspection equipment. 

Anyone who constructs electronic 
prototype equipment, whether for a hobby 
or for business, would however be well 
advised to keep all chips well clear of 
X-ray radiation (and strong magnetic 
fields) until the matter is resolved. 
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Part 7 

By S. R. Lewis, 

B.Sc. 

* 


T e transistor is undoubtedly 
the single most important 
device in electronics today. 
Although its actual operation is 
only fully understandable with a 
knowledge of advanced physics, 
we do not need to know exactly 
what is going on inside a device 
in order to make use of it. 

The term transistor is today 
used to refer to many different 
types of device. There are bipolar 
transistors, field effect transistors 
(f.e.t.s.), unijunction transistors 
and many others. Each has its own 
special characteristics and is par¬ 
ticularly suitable for specific 
applications. 

The type of transistor with 
which we will be concerned in 
this part of the series is the 
bipolar type, the most common 
type of discrete transistor. 


THREE TERMINALS 

All of the devices that we have 
looked at so far were relatively 
simple to understand since they 
had only two terminals. Any cur¬ 
rent entering one terminal could 
only leave by the other terminal. 

The first noticeable fact about 
transistors is that they have three 
terminals, so current entering any 
terminal could appear at either of 
the other terminals or, in fact, 
both. 

To make any sense of tran¬ 
sistors we must be quite sure 


which terminals we are referring 
to, and to this end each is given 
a special name. The problem of 
lead identification on real tran¬ 
sistors is complicated by the fact 
that there is a multitude of differ¬ 
ent packages in which the tran¬ 
sistor chips themselves are 
mounted and enclosed. 

Each type of transistor (by 
which we mean chip not package) 
has a unique code number (OC71, 
BC108, 2N3055, etc) but different 
manufacturers may put the same 
type of chip in different packages. 

The diagram in Fig. 7.1 shows 
the lead identification for some 



Fig. 7.1. (a) and (b) show the circuit 
symbols for npn and pnp transistors 
respectively, (c) and (d) show the lead 
Identification for two common types of 
transistor package. The packages are seen 
looking at the leads. 


common transistor packages but, 
be warned: if you come across a 
transistor serial number that you 
have not met before, the only 
certain way to identify the leads 
is to check with published data, 
either in the form of transistor 
data books or tables which quite 
often appear in electronics maga¬ 
zines or, if this proves unsuccess¬ 
ful, direct from the manufac¬ 
turer’s own data. 

The three leads are labelled 
emitter (e), collector (c), and base 
(b) and we must always make 
sure that the transistor is con¬ 
nected with these leads in the 
right place or damage could be 
done. 


GERMANIUM AND SILICON 

There are two main types ef 
material from which transistors 
are fabricated. The early tran¬ 
sistors used germanium, a brittle 
white metal which is quite rare. 
Today’s technology is centred 
around silicon, a non-metal with 
chemical properties quite similar 
to carbon. It occurs naturally in 
abundance as silica (of which sand 
is the impure form). 

The advances in recent years 
have been in ways of purifying 
the silicon and of growing very 
precise crystals. Whilst germanium 
transistors are still used to some 
extent in specialist applications, 
silicon is now used almost exclu¬ 
sively. 

Silicon transistors have the 
advantage that they are much 
less prone to a destructive process 
known as thermal runaway which 
can destroy a transistor if the 
circuitry around it is not carefully 
designed. 

The problem is that the leakage 
currents through germanium tran¬ 
sistors could be quite high and 
these leakage currents increase 
dramatically with temperature. 
Since the increased current 
caused heating of the transistor 
there was a vicious circle (or, to 
give it its technical term, positive 
feedback) which eventually 
destroyed the device through over¬ 
heating. 

In silicon transistors the leakage 
currents are virtually negligible 
and so the heating effect which 
they produce are not of any 
importance. 

The higher leakage currents 
through germanium also meant 
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that the circuitry around them was 
slightly more complicated, which 
is another factor in favour of 
silicon. 

The symbol for the transistor 
(see Fig. 7-la and b) does not 
distinguish between the two types 
of transistor and so one must 
refer to transistor data to deter¬ 
mine the material from which a 
particular transistor is made. 


PNP AND NPN 



Fig. 7.2. The doping of the various sections 
of npn and pnp transistors. The arrows 
indicate the flow of conventional current 
through the two types when operated in 
their normal modes. In real transistors 
the base layer is very thin in relation to the 
collector and emitter sections. 


normal operating mode. The direc¬ 
tion of the arrow is used to dif¬ 
ferentiate between the npn and 
pnp types of transistor. 

When one looks back at circuits 
from say fifteen years ago one 
finds that nearly all of them were 
built using pnp transistors. Today 
there is an overwhelming prepon¬ 
derance of npn transistors with 
pnp types only occurring occa¬ 
sionally. The change is not simply 
due to fashion it reflects changes 
in manufacturing technology. 


If we look at the diagram show¬ 
ing the internal construction of a 
transistor we will find that it is 
like the diode we looked at earlier 
with a p-n junction but another 
oppositely doped section has been 
added on the end. 

The oppositely doped section 
can be added at either end (Fig. 
7.2) thus producing two types of 
transistor: npn and pnp. The sym¬ 
bols for these two types is dif¬ 
ferent, the arrow on the emitter 
lead being reversed. 

It might be thought that simply 
adding another junction to the 
first would simply form a double 
diode as indicated in Fig. 7.3 and, 
up to a point this is so. If the emit¬ 
ter lead is left open circuit and the 
base-collector terminals only are 
used then we would have some¬ 
thing that appears exactly like a 
diode. Similarly if the collector is 
left open circuit then the base- 
emitter behaves like a diode. 



of a transistor appear as diodes. It is when 
the base-collector Junction is reverse 
biased and the base-emitter is forward 
biased that the transistor becomes 
interesting. 

another way: the transistor is a 
current amplifier. 

If we look back at the symbol 
for a transistor we see that the 
emitter lead has an arrow on it. 
This arrow indicates the direction 
of flow of conventional current 
when the transistor is used in its 


CURRENT GAIN 

Since no current can “disappear” 
inside the transistor all current 
entering the device must appear 
as current leaving it. Thus we can 
say that the emitter current (that 
is current leaving the transistor) 
must equal the sum of the base and 
collector currents (those entering 
the transistor). Using mathematical 
notation: 

J. = /b + /o 

where h is the emitter current, h 
the base current and h the collec¬ 
tor current. 

What can we deduce from this 
starting point? If the base current 
is zero (as will be the case when 
it is left open circuit) then the 
emitter current will be the same 
as the collector current. If the col¬ 
lector current is zero (collector 
open circuit) then the based cur¬ 
rent will be the same as the emit¬ 
ter current. 


The interesting and useful thing 
is that when the base-collector 
junction is reverse biased then the 
forward current through the base- 
emitter junction is able to control 
the current through the collector. 
But not only does the base current 
control the collector current, we 
also find that only a tiny base cur¬ 
rent is needed in order to control 
quite large currents through the 
emitter. 

So far the description has used 
fairly vague terms like “through” 
rather than “into” or “out of” and 
this is to keep the description ap¬ 
plicable to both npn and pnp tran¬ 
sistors. 


CURRENT AMPLIFIER 

To sum up the operation of a 
transistor in one sentence we could 
say that a small current flowing 
into the base of a transistor con¬ 
trols a much larger current flow¬ 
ing into the collector. To put it 



Some typical transistor packages (all to scale) with identification of leads or pins. The 
T03 package is used for high power transistors, all other examples are small signal 
transistors. 
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There are two ways in which 
the emitter current can be zero: 
either h=~h (the same current 
flows into the base and out of the 
collector) or both collector and 
base current are zero. 

Let us connect up an actual 
circuit on the Tutor Deck to see 
exactly how the transistor (type 
BC108) behaves. 

The circuit is shown in Fig. 7.4 
and it will be seen that we have 
connected the emitter of the tran¬ 
sistor to the OV line and put a 
meter in the collector circuit which 
then goes up to + 18V. In the base 
of the transistor we have a resistor 
which can be connected to the 18V 
line by pressing the switch S2. 

When the switch is not pressed 
we see that the current through 
the collector is virtually zero. The 
only current that is flowing is what 
is termed the “leakage current” 
and, for the RC108, it can be taken 
as negligible. 

When the pushbutton is pressed 
we see that the meter swings well 
over indicating a current into the 
collector of about two to 16mA. 
How much current was flowing in 
the base when this current was 
flowing in the collector? 

BASE CURRENT 

To work out the base current to 
a fair degree of accuracy we can 
make a few assumptions. The base- 
emitter junction is in effect a 
forward-biased silicon diode. 

In the section of this series on 
diodes we noted that the forward 
voltage drop across a silicon diode 
never exceeded about 0-7V. In 
fact, the assumption is perfectly 
valid for the transistor base-emit¬ 
ter junction. 

Now 0-7V is under five per cent 
of the supply voltage of 18V so 
ignoring it will only introduce a 
five per cent error. The base cur¬ 
rent is therefore given (approxi¬ 
mately) by the supply voltage 
divided by the base resistor (Rl). 
This works out to be 18/xA. 

What we have been measuring 
is perhaps the most important 
characteristic of the transistor: its 
d.c. current gain. The current gain 
is defined as the collector current 
divided by the base current and 
it is given the symbol < or some¬ 
times fi. 

h 

hvE = — 

h 


PART 7 QUESTIONS 


7.1. The arrow on the transistor 
symbol is on the: 

a) emitter 

b) base 

c) collector 

7.2. The gain (&fe) of a transistor 
is quoted as being 100. What is 
collector current at a base 
current of 10eA: 

a) 10ft A 

b) 100/ta 

c) 1mA 

7.3. The collector current in a 
transistor is measured as being 
10.4mA whilst the emitter cur¬ 
rent is 10.6mA. What is the 
hf£ of the transistor: 

a) 104 

b) 52 

c) 53 


Now this figure depends to some 
extent on the collector current in¬ 
question and tends to be lower at 
very low and very high currents 
than it is at medium currents. The 
terms “low”, “high” and “medium” 
will vary from transistor to tran¬ 
sistor, medium being between 1 
and 10mA for the BC108. 

The manufacturer’s data states 
that hi>E can vary between 110 and 
800 which is a very wide range. 
See if the transistor on which you 
are making the measurements 
falls within this range. 

If we return to the first equation 
that we derived we can eliminate 
one of the terms, namely h and 
get the emitter current in terms 
of the base current and h rE . 

L=h+h 
U=(h TE XI b )+h 
I. = (kn + l)X/ b 

What this is saying is that the 
emitter current will be only dif¬ 
ferent from the collector current 
by the magnitude of the base cur¬ 
rent and, since this is so small, it 
will be difficult to measure any 
difference between the two. 

To check that the emitter cur¬ 
rent is as predicted, it might be 
thought that it is simply a matter 
of moving the meter to the emit¬ 
ter lead of the transistor, but do¬ 
ing this introduces a complication 
into the circuit which it is impor¬ 
tant to appreciate. 

The meter itself (if by “meter” 
we take to mean the meter and 
its shunt resistor in parallel) has 


7.4. Ptot (max) for a transistor 
is quoted as being 500mW. 
When the collector to emitter 
voltage is 2.5V what is maximum 
current that can be taken through 
the collector: 

a) 200mA 

b) 500mA 

c) 100mA 

7.5. If /c (max) is 150mA and 
/>fe is 110-800 what is the 
maximum base current that 
should be fed into the transistor 
assuming there is no limitation 
on the collector current: 

a) 1 -36mA 

b) 187-5/*A 

c) 1mA 


PART 6 ANSWERS 


6.1. b) 6.2. c) 6.3. c) 6.4. b) 6.5. a) 


a resistance and thus any current 
that flows through it will produce 
a voltage drop by Ohm’s Law. 
When it is placed in the emitter 
lead the emitter current which we 
are trying to measure will produce 
a voltage drop which effectively 
reduces the voltage across the base 
resistor Rl. 

We are expecting an emitter 
current of about 10mA so what 
will be the voltage drop across the 
meter at this current? By applicar 
tion of Ohm’s Law we find that it 
will be about 0-1V. Fortunately 
this voltage is very small and it 
can again be ignored in compari¬ 
son with the total voltage across 
the meter, transistor and base 
resistor (see Fig. 7.5). 

As before, virtually no emitter 
current flows when the base is 
open circuit. When the button is 
pressed the reading on the meter 
should be indistinguishable from 
the previous reading, confirming 
the calculations. 


CONFIGURATIONS 

What we have looked at in the 
previous section are the two most 
commonly used transistor con¬ 
figurations. They are given the 
names “common emitter” and 
“common collector” respectively. 
The adjective “common” is used 
to describe the terminal whose 
voltage is fixed either by connect¬ 
ing to the power supply rail or 
to some other invariant voltage. 
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V resistor, 1MQ *W resistor. 




•XX[»>j MXT**,*' 


Fig. 7.4. (a). Circuit of Experiment 7.1 and (b) the layout of the components on the Tutor Deck. 


The circuit for this experiment is shown 
In Flg.7.4a and the layout on the Tutor Deck 
In Fig.7.4b. 

The meter on the Deck Itself can only 
measure current In the order of a few 
hundred microamps so a 10 ohm resistor 
(called a shunt resistor) is placed in 
parallel with it so that the resulting 
meter-resistor combination appears to 
be able to measure much higher currents. 


Depending on the full scale current 
of the meter and its internal resistance, 
the effective full scale reading of the 
meter will vary but If both of these are 
known then the full scale current is 
given by 


A typical 100/<A meter has an internal 
resistance of around 1700 ohms giving 
a full scale reading of just over 17mA. 

Note that the meter reads virtually 
zero when the base is open circuit. 


EXPERIMENT 7.1: COLLECTOR V. BASE CURRENT 


-EXPERIMENT 7.2: EMITTER CURRENT V. BASE CURRENT- 


Fig. 7.5 (a). Circuit of Experiment 7.2 and (b) the layout of the components on the Tutor Deck. 


Components needed: 


This is a repeat of the previous experi¬ 
ment except that the meter has been 
moved to the emitter lead of the transistor. 
See text for further description of this 
circuit. The circuit Is shown in Fig.7.5a and 
the layout on the Tutor Deck in Fig.7.5b. 
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EXPERIMENT 7.3: VOLTAGE AMPLIFICATION (COLLECTOR RESISTOR) 



Components needed: BC108 transistor, 
lOOkO iW resistor, 2-2kO JW resistor, 
220kO JW resistor. 



Fig. 7.6 (a) Fig. 7.6 (b) 


The circuit for this experiment is shown 
in Fig.7.6a and the Tutor Deck layout 
in Fig.7.6b. 

Use the scale which we produced for 
the potentiometer in association with the 
lOOkO potentiometer on the Tutor Deck. 
The meter is used in this circuit as a 
voltmeter since a resistor has now been 
placed in series with it. The full scale 
reading of the meter will correspond with 
220k£i x /f S d (or about 22V for a lOOyuA 


meter). The internal resistance of the 
meter is not important here as it will be 
small in comparison with the 220kQ 
resistor. 

Note down the meter readings for 
various settings of the potentiometer 
scale. These readings do not have to 


be in volts, they can simply be in meter 
divisions; we are really just acquiring some 
figures for comparison with the next 
experiment. However, knowing that the 
meter is reading 22V full scale gives a 
feeling for the sort of voltages we are 
looking at. 


EXPERIMENT 7.4: VOLTAGE AMPLIFICATION (EMITTER RESISTOR)- 


Components needed: as above 



Fig. 7.7 (a) Fig. 7.7 (b) 

The circuit of the next experiment is 
shown in Fig.7.7a and the layout in Fig.7.7b. 
This is very similar to the previous ex¬ 
periment but this should not mislead 
you into believing that the circuit behaves 
in the same way. 

Taking a few meter readings for different 
settings of the potentiometer soon 
reveals that this circuit is much "better 
behaved” than the previous circuit in 
that the output tends to follow the setting 
of the potentiometer much more closely 
than in Experiment 7.3. 



Fig. 7.7 (a). Circuit of Experiment 7.4 and (b) the layout of the components on the 
Tutor Deck. 
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TABLE 7.1 

Typical Transistor Data 


Type 

Material 

Application 

^tot (max) ^c(max) 

^ceo (max) ^ebo (max) 

"fe 

%yp) 

BC108 

Si npn 

Gen. purpose 

360m W 

100mA 

20V 

5V 

110-800 

250MHz 

BC478 

Si pnp 

Gen. purpose 

360m W 

150mA 

-40V 

—6V 

110-800 

150MHz 

2N3055 

Si npn 

High power 

115W 

15A 

60V 

7V 

20-70 

1MHz 


The third con¬ 
figuration “com¬ 
mon base” where 
the base is held at 
a fixed voltage and 
the collector cur¬ 
rent is used to 
control the emit¬ 
ter current is not often encountered 
and so will not be described here. 

VOLTAGE AMPLIFICATION 

We have seen how the transistor 
can be used to amplify a small cur¬ 
rent, but often we are more in¬ 
terested in amplifying small vol¬ 
tages. The first thing that we must 
do is convert the voltage that we 
wish to amplify into a current so 
that this can be fed into the base 
of the transistor. 

The simplest way is to put a re¬ 
sistor of the appropriate value in 
series with the input voltage. This 
is possible but one must be very 
careful to make sure that what¬ 
ever the input voltage, the tran¬ 
sistor is operating as it should. We 
shall examine this problem in 
more detail when we look at the 
transistor as a linear amplifier. 

To convert the output current 
into a voltage is much less of a 
problem although one must be 
clear about what effect this has on 
the operation of the transistor. 

Fig. 7.6 shows a resistor (R2) 
inserted in the collector lead of 
the transistor. The meter has now 


ADDITIONAL COMPONENTS 
FOR PART 7 ONWARDS 
(LIST C) 

Resistors 

2 off 330 ohm 2 off 220 kilohm 
2 off 2-2 kilohm 2 off 470 kilohm 
2 off 22 kilohm 1 off 1 megohm 
2 off 68 kilohm 
All JW carbon ± 20% 

Capacitors 

2 off .O-OI/jF polyester 

3 off 0-022/iF polyester 

2 off 10/iF 16V (or higher) 

electrolytic, axial lead 

T ransistors 

4off BC108 npn silicon bipolar 

1 off BC178 pnp silicon bipolar 

1 off 2N3819 n-channel f.e.t. 

Integrated Circuits 
1 off CA3140 linear MOS f.e.t. 

operational amplifier 
1 off CD4024 (or HEF4024 or 

MCI4024) CMOS 7-stage 
binary counter 

For details of suppliers of the 
above components see Shop Talk 
(page 241) 


been moved out of the circuit and 
acts as a voltmeter since it has a 
series resistor. We are now using 
a potentiometer to vary the base 
current of the transistor. 

Note how the meter reading 
varies as the potentiometer is 
varied. The great trouble with this 
circuit is that the results will vary 
according to the gain of the tran¬ 
sistor. In an actual circuit it would 
be very awkward if the gain of 
the transistor had to be selected 
for the circuit to work properly. 

In Fig. 7.7 the resistor has been 
moved to the emitter. It turns out 
that the circuit behaves much more 
predictably now—we have some¬ 
how made the spread in gain of 
the transistor much less impor¬ 
tant. This is because we have 
produced what is called an 
“emitter follower” circuit. This 
will be examined more closely in 
Part 9, but you might try working 
out what is going on in this case. 


TRANSISTOR DATA 

Table 7.1 shows transistor data 
as might appear in a catalogue. 
What do all the terms mean and 
why have these in particular been 
chosen? 

The first column is the type of 
the transistor to which the follow¬ 
ing data refers. Only three are 
shown here, two low current type, 
one npn and one pnp, and one 
power transistor. 

The next column shows the 
material from which the transistor 
is made and whether npn or pnp. 

The next column gives a quick 
guide to any special features of 
the transistor, if there are any. The 
first two are simply general-pur¬ 
pose types with nothing special 
about them, whilst the 2N3055 is 
a high power type. 

The next column gives a power 
rating of the transistor and is 
designated P io t max. This is the total 
power that can be dissipated by 
the transistor without damage. 

Now, the base current is usually 
very small as compared with the 
emitter or collector currents and 
the emitter and collector currents 
only differ by the base current. 


The power dissipation of a tran¬ 
sistor can thus be approximated by 
multiplying the voltage from col¬ 
lector to emitter by the current 
into the collector. 

Ptot=Vce X /„ (approx.) 

Thus the voltage across the col¬ 
lector to emitter times the collec¬ 
tor current for a BC108 should not 
exceed 360mW. 

This does not imply that the cur¬ 
rent through the collector can be 
360mA if the collector to emitter 
voltage is IV as there is a limita¬ 
tion on the collector current and 
this is given in the next column 
headed h max. 

The next column is headed 
Vceomax and this is read as the 
maximum collector to emitter vol¬ 
tage that the transistor can with¬ 
stand with the base open circuit. 
This voltage is important as it 
limits the power supply rail which 
can be used with the transistor. It 
effectively says that a BC108 can¬ 
not be used with a voltage rail of 
more than 20V unless special pre¬ 
cautions are taken. 

The next column is the maxi¬ 
mum reverse voltage that the base- 
emitter junction can withstand 
without damage, assuming the col¬ 
lector is open circuit. Note that it 
is quite low and does not vary 
much between low current transis¬ 
tors such as the BC108 and high 
power transistors like the 2N3055. 

In linear circuits one would not 
usually expect that voltages large 
enough to reverse bias the base- 
emitter junction will ever exist 
but in switching circuits one quite 
often finds large reverse voltages 
being potentially generated. 

The column headed h FE gives the 
d.c. current gain of the transistor. 
The BC108 and BC478 both have 
very high gains whilst the power 
transistor has a much lower gain. 

The last column gives a fre¬ 
quency (ft) for each transistor 
which is that at which the gain of 
the transistor drops to unity. 

It is an unpleasant fact of life 
that the gain of transistors drops 
off as the frequency of the applied 
voltage is increased. 

Next month we will look at the 
use of transistors as switches. 
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EE RADIO COUTH SYSIi 

BATTERY CHARGER SYSTEM SETTING-UP & FAULT FINDING 


In this sixth and final part to the 
' series we provide full details for the 
construction of the battery charger, 
which will be used to recharge the 
Nicad batteries used in the transmitter 
and receiver, and also describe the 
setting up of the pulse width now that 
all the system equipment has been 
covered. 

As with all projects of this size, 
there will be some constructors who 
will have problems of some form or 
other therefore information has been 
included to try and point the construc¬ 
tor towards the area where the fault 
may lie. 


BATTERY CHARGER 
CIRCUIT 

The charger unit described here 
for charging the batteries is of the 
constant current type, the circuit is 
given in Fig. 6.1. 

The secondary of the mains trans¬ 
former T1 provides 15V which is 


rectified by the bridge circuit com¬ 
posed of diodes D1-D4. The output is 
smoothed by Cl and the resultant 
20V 4c. applied to two separate con¬ 
stant current transistors TR1, TR2. 

If we consider the transmitter 
section, the Zener D5 provides a 
reference voltage with R1 supplying 
the current through it. If D5 is 4-7V 


then the emitter of TR1 is 0-7V 
below this at 4V, therefore this 
voltage across R2 will define a 
current through the emitter. Witii R2 
being 82 ohms the current is approxi¬ 
mately 50mA. 

This current as well as flawing 
through the batteries undergoing 
charge (via PL1) also flows through 


Fig. 6.1. Circuit of the battery charger. 
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Fig. 6.2. Circuit board (a) p.c.b. pattern, actual 
size (b) component layout on other side of board. 


COMPONENTS 

BATTERY CHARGER 

Resistors 

R1 2-2kO ±W ±5% 

R2 82 n }W ±2% 

R3 2-2k Q ±W±5% 

R4 1800 iW±2% 

R5 1500 *w±2% 

Capacitor 

Cl 220/i F electrolytic 25 V 

Semiconductors 

TR1.2 2N3053 npn (2 off) 

D1-4 ZS170 or similar 0-5A rectifier 

(4 Off) 

D5, 7 BZY88C4V7 4-7V Zener (2 off) 

D6, 8 TIL220l.e.d. (red) with mounting 

clips (2 off) 

Miscellaneous 
PL1 DIN plug 3-way 

PL2 Plug-socket 2-way (SLM) 

SI Miniature s.p.d.t. switch 

T1 Mains transformer. 0-240V pri¬ 

mary: 0-15 A 200mA 

Samos Case 100 x 65 x 50mm (West 
Hyde). T05 heatsinks (2 off). Grommet 
^Vin. (2 off). Grommet i in. internal dia¬ 
meter. Connecting wire. 
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TABLE 6-1 


CHARGING TIMES 


Capacity 
(mA H) 

Charging 

Current 

Flat 

Charging Time (hours) 

3hrs. use 2 hrs. use 

1 hr use 

Conditions 

225 

22mA 

14 

12 

10 

5 

2 Servo’s + Rx 

300 

22mA 

18 

1 i 

10 

5 

2 Servo's + Rx 

500 

50mA 

14 

10 

8 

4 

2 Servo's + Rx 

500 

50mA 

14 

14 

10 

5 

4 Servo's + Rx 

600 

50mA 

18 

14 

10 

5 

4 Servo's + Rx 

500 

50mA 


10 

8 

4 

Tx 

600 

50mA 

18 

10 

8 

4 

Tx 


because they are readily available to 


the series l.e.d. D6 which acts as an 
indicator to show that the batteries 
are in fact charging. 

A similar circuit arrangement is 
provided for the receiver section. 
Here alternative charging currents 
are provided for by adjustment of 
TR2 emitter resistor. With SI in the 
“High” position, R4 is in circuit, but 
when SI is set to “Low” R5 is 
inserted in parallel with R4, thus 
reducing the effective emitter resist¬ 
ance. The “High” position current is 
50mA, to suit 500mA and 600mA 
cells. The “Low” position current is 
22mA to suit 225mA and 300mA 
cells. Hie receiver battery is con¬ 
nected via PL2. 

Remember that when charging the 
current goes into the positive side of 
the cell so the positive side of the 
battery is connected to the + 20V line 
whilst the negative side goes to the 
l.e.d. 


CHARGER CONSTRUCTION 

The charger construction is rela¬ 
tively simple and straightforward. 
The components for the p.c.b. should 
be inserted in their corresponding 
positions according to Fig. 6.2, and 
then the wires can be attached. The 
wires to the l.e.d.s, switch and trans¬ 
former come off the component side 
whilst the outputs to the batteries 
come from the copper side. 

The l|d for the case is drilled as 
in Fig. 6.3 after which the l.e.d.s, 
switch and grommets can be inserted, 
making sure that the clips are used 
to hold the l.e.d.s in place. 

Two holes should be drilled in the 
case base for the transformer, 
dependent upon its size, together 
with a hole in the case side large 
enough to accept the large grommet 
for the mains cable. 

The plugs for the transmitter and 
receiver battery packs are attached as 
in Fig. 6.3 with the receiver plug 
having a length of sleeving over the 
soldered joints (see inset). When wir¬ 
ing up the switch make sure that it 
is connected correctly for the “High” 
and “Low” currents. 


TESTING 

When construction is completed, 
one last overall check is always 
worthwhile. Plug the unit in and with 
the multimeter set to the 100mA 
d.c. range connect across the output 
pins of the DIN connector and the 
meter should read around 50mA. 
Then check the receiver side and the 
currents should measure 50mA on 
the “High” range and 22mA on the 
“Low”. 

If no current flows check the 
polarity of the l.e.d.s as these can 
be easily inserted the wrong way 
round. When the meter is connected 
and current flows the l.e.d.s should 


light up and on the receiver the 
“Low” range should produce an 
intensity slightly lower than for the 
“High” range. 

LENGTH OF CHARGE 

Charging is usually carried out for 
a specified period of time dependent 
upon the capacity of the cells. Table 
6.1 gives a rough guide to charging 
time against the state of charge, that 
is how long the battery has been 
used for and battery capacity. 

Although in the transmitter and 
receiver we recommend the use of 
500mA cells the other capacities are 
included for completeness and 


the modeller and may be purchased 
instead. 

As seen from Table 6-1 we have 
given these recommended charging 
times for when the batteries are only 
partly discharged. These can be used 
regularly. However it is strongly 
recommended that at least once a 
month the batteries are given a full 
discharge followed by a full recom¬ 
mended charging period to ensure 
the life of the cells. It should also be 
pointed out that at the charging cur¬ 
rents involved no damage is done to 
the cells should they be left on longer 
than the periods specified. 


TABLE 6.2b 

TRANSMITTER FAULT FINDING CHART 


Short b & e of TR6 - 


Check supply and 
connections to all 
sticks 
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SETTING UP PULSE WIDTH 


The procedure to be described here 
(as mentioned in the final paragraph 
of Part 2) is for those constructors 
who have no access to an oscilloscope 
nor have any other R.C. equipment 
to make use of. 

Up to this stage the constructor 
should have tuned up the transmitter 
and the receiver as described in Parts 


2 and 3 and all that remains is to set 
up the pulse width. This is done by 
first choosing a servo and by removing 
the potentiometer body to find out 
where the wiper is and to mark its 
position on the output disc. 

Now replace the pot body and rotate 
the output disc by hand so that the 
wiper is in the middle of the pot 


track, and so has an equal distance to 
rotate in either direction to reach the 
end of the pot track. 

With the sticks in the neutral posi¬ 
tion on the transmitter, plug the servo 
into the receiver and with both trans¬ 
mitter and receiver on, the servo 
should now rotate to some position at 
either side of its centre position. By 
adjusting VR7 {on the transmitter) the 
servo can be made to come back to 
this central position. 


TABLE 6.2a 

TRANSMITTER FAULT FINDING CHART ___ 

If it is not possible to tune VC1 and VC2 to get r.f. then the fault could be in one of many places. The following sequence may be of 
some assistan ce. All voltages are with respect to ground. _ - ___.__ 

Cannot tune. 

No r.f. 


Cannot tune and 
no r.f. - 


Check voltage on —---Check R24 

base of TR5 +6V 4 R25 


approx. 

+ 6V 

Check voltage on --TR5 

emitter of TR5 >6-7V faulty 


Short c 4 e of 
-TR6 


Can tune and 


Get r.f. j 

Remove short on TR6. no 

Short c 4 e on TR1 - 


Remove short on TR6. no 

Disconnect R18 from-— 

IC3b 4 connect R18 r.f. 

to +9-6V 


TR6 

-faulty 


TR1 

-faulty 
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TABLE 6.3 

RECEIVER FAULT FINDING CHART 


SYMPTOM 

CURE 

1. 

ICI pin 2 voltage low 

(a) caused by shorted track 

(b) C5 faulty or incorrect polarity 

(c) check value of R1 

(d) ICI faulty or incorrectly inserted 

2. 

TRI/2 emitter voltages in¬ 
correct 

(a) too high—either collector/base short on 
track or faulty transistors(s) 

(b) too low \ suspect R8 or more probably a 
but (5) O.K./ base/emitter short in TR1 or TR2 

3. 

Can IF transformer T3 low 
volts 

(a) D1 incorrectly wired or faulty 

(b) C11 incorrectly wired or faulty 

4 ‘ 

TRI/2 collector at low or 

0 volts 

(a) T1/T2 windings open circuit 

5. 

A.G.C. supply (collector of 
TR3) low or at 0 volts 

(a) D2 faulty or incorrectly inserted 

(b) TR3 faulty 

6. 

TR3 base greater than 0-6V 

(a) D2 faulty or incorrectly inserted 

7. 

TR4 collector low or 0 volts 

(a) D3 faulty or incorrectly inserted 

(b) TR4 faulty 

8. 

TR4 collector very high 

(a) check value of R13 

(b) both TR5 and TR6 faulty 

9. 

TR6 collector low 

(a) check base TR5 is -I- 1-3V approx. If not 
check position, value and polarity of D3, 

R11 and C15. 

(b) TR5 faulty 


TABLE 6.4 

SERVO UNIT FAULT FINDING CHART 


SYMPTOM 

FAULT 

CURE 

Servo hunts from 
side to side 

(a) Pot connected wrong 
way round 

(b) Poor wiper contact 

(c) Dirty or damaged 
pot 

(d) C2 wrong value or 
faulty 

Swap round connections to 
pot ends (A & B in Fig. 4.5) 
Remove pot body and very 
carefully bend the wiper 
contacts up 

Remove pot body and 
remove any signs of dirt 

DO NOT remove the lubri¬ 
cating grease on the surface. 
Inspect for damage and 
replace if necessary 

Replace C2 

Servo rotates 
continuously 

(a) Pot connections wrong 
way round 

(b) One of the pot connec¬ 
tions open circuit 

(c) R3 or R6 wrong value 
or open circuit 

As (a) above 

Re-solder both ends of 
each pot wire 

Check and replace as 
required 

No movement from 
the servo at any time 

(a) Open circuit power 
leads 

(b) Motor connections 
open circuit or both 
shorted to case 

Re-solder to connector 
and p.c.b. 

Check connections 

Servo glitches at 
switch-on then no 
further movement 

(a) input lead open 
circuit 

(b) Cl, or C3 or R1 faulty 

Check connection 

Replace components 

Servo moves in one 
direction only 

(a) Blown output 
transistor 

(b) Shorted connection 
to motor case 

or across p.c.b. gap 

Replace transistor 

Remove short 

Servo overshoots its 
intended position 

(a) R4 or R6 too high 
value or open circuit 

Check components and if 

O.K. lower value to 250kO 
or even 220kO if overshoot 
is bad 


By moving the relevant stick the 
servo should move giving a TOTAL 
movement of between 90 degrees with 
only full stick movement, and 90 de¬ 
grees with full stick and trim move¬ 
ment. All the other servos will react 
in a similar fashion, however these do 
not have to be taken apart as only 
this first servo is used to set the gear 
up. 


FAULT FINDING 


The faults to be described are the 
more common ones to be expected, 
generally from poor soldering rather 
than from faulty individual com¬ 
ponents. Obviously not all component 
faults can be described. However if 
you do suspect a component then the 
best advice would be to find someone 
who has access to an oscilloscope and 
practise your “crawling” to seek help. 

The faults we have mentioned have 
been encountered during the develop¬ 
ment of the prototype, and its pre¬ 
decessors, and with duplicate systems 
that have been built by colleagues and 
friends of the authors. 

If you do suspect a fault the first 
thing to do is to switch off and check 
the p.c.b. again. Feeling for a hot 
component is always a good start, 
then when all possible visual checks 
have been carried out make use of the 
fault finding tables. 

There is one table for each indi¬ 
vidual part of the system, that is 
transmitter, receiver, servo and speed 
controller then one general table for 
the system as a whole. 

Constructors who already have a 
R.C. system of some sort should make 
use of this to help locate faults. For 
example, use your transmitter with the 
E.E. receiver to check that the E.E. 
receiver is O.K. 


RECEIVER FAULT FINDING 

Should the receiver take excessive 
current (normal current about 12mA) 
when connected to a 4-8 volt supply, 
there are four possible causes: 

(1) Shorted track on p.c.b. 

(2) Short in wiring or wiring loom to 
plugs etc. 

(3) Capacitor Cl 6 faulty or incor¬ 
rectly inserted 

(4) Decoder IC2 faulty or incorrectly 
inserted. 

The rest of the circuitry is isolated 
from the supply by the 100 ohm resis¬ 
tors R1 and R2 and any shorts after 
these resistors will show up in the d.c. 
voltage measurements as described in 
the receiver article (Part 3). 

If however the receiver tunes up as 
described and the d.c. voltages are 
correct but the receiver will not drive 
a servo, the most likely cause is that 
the sync pulse from the transmitter is 
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not long enough to enable the sync 
pulse detector in the receiver to reset 
the decoder IC2. 

The waveforms can be checked on 
an oscilloscope if one is available 
which will show that the collector of 
TR6 remains low all the time and that 
no sync pulse is present. 

Whether a scope is available or not, 
try reducing Rll to 68 kilohms or 
shunt the present Rll with say 150 
kilohms to obtain the same effect. This 
enables C15 to charge up more 
quickly, thus allowing the use of a 
shorter sync pulse. 

Note: Whilst pulses appear at TR4 
collector, capacitor C15 is discharged 
by each pulse via D3 thus ensuring 
TR5 remains off and TR6 on. 

During the sync pulse time, C15 
charges up via Rll until sufficient 
voltage is available at TR5 base to 
turn it on. When TR5 turns on, TR6 
turns off and its collector rises to 
+4-8V thus resetting the decoder IC2. 

If the sync pulse is too short C15 
does not charge up sufficiently to turn 
on TR5, and hence TR6 collector re¬ 
mains low and no resetting of decoder 
IC2 occurs. 

If this does not work and an oscillo¬ 
scope is not available, try the follow¬ 
ing d.c. measurements with the trans¬ 
mitter on and in close proximity to the 
receiver. 


INITIAL MEASUREMENTS 

Collector TR3—typically +1V d.c. 

under strong signal conditions). 
Collector TR4—typically +4-2V d.c. 
Collector TR6—typically +2V d.c. 

If TR6 incorrect, switch off transmitter 
and check the sync pulse detector as 
follows: 

Base TR5—+1-3V approx. 

Collector TR6—+4-5V approx. 

Short out TR4 collector to emitter. 
Check TR5 base—less than 0-6V—if 
not, D3 faulty or incorrectly wired. 
Check TR6 collector—IV approx.—if 
not suspect TR5/TR6. 

If the receiver voltages are incor¬ 
rect but the board has no solder 
shorts, the possible faults are listed 
in Table 6.3 (note—transmitter off). 
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Servo sluggish 


Table 6.4 continued 


(a) TR3 or TR2 or both 
wrong way round 

(b) R2 or C5 wrong value 
R4 or R6 too low In 

In value 

(c) Motor or gearbox 
tight In its movement 


Turn round transistors 

and replace 

Check values and change 
if required 

Replace motor If It is a 
fault. Grease gearbox 
(silicon grease only) 
and tighten screws carefully 
and not too tight 


TABLE 6.5 

SPEED CONTROLLER FAULT FINDING CHART 
SYMPTOM FAULT CURE - 


Motor runs but 
relay fails to 
changeover 


(a) Monostable pulse (1) 

width wrong (2) 

(b) Relay drive faulty (1) 


Relay changes over (a) Relay contacts (1) 

but motor falls to faulty 

run (*) 

(b) Motor faulty (1) 


(c) Motor drive faulty (1) 


Neither relay or 
motor work 


(a) Drive battery flat (1) 

(b) Battery connections (1) 

faulty 

(c) No input signal to (1) 

chip 


Motor runs in both (a) No deadband (1) 

directions at full 
speed but never 

St ° PS (b) Drive transistor short (1) 

circuit collector-base 
or collector-emitter 
(c) Pre-drive transistor (1) 
short circuit collector- 
base or collector- 
emitter 


Adjust VR2 

Check connections around 
timing components R4, 

R5, C3. 

Check by shorting c & e 
of TR5 or TR4 to establish 
which is faulty 
Clean and adjust contacts 

Check connections to 
contacts 

Check by disconnecting 
motor from speed con¬ 
troller and trying It on a 
battery 

Check by shorting c A e 
of TR6 or TR7 to establish 
which is faulty 
Recharge 

Check and reconnect 

Try another channel on 
receiver to see if receiver 
is faulty 

Check wiring to plug 
Check connections around 
Cl and pln14oflC_ 

Check deadband capacitor 

C4 


Check by shorting b-e of 
TR7. If motor 
continues then TR7 faulty 
Check by shorting 
b-e of TR6. If motor 
continues then TR6 faulty 


Motor runs in both (a) Expansion circuit 

directions at high faulty 

speed but has a 

stationary position on 

control stick 


(1) Check expansion capacitor 

C5 

(2) Check expansion resistors 
R3 in particular and 
potentiometer VR1 


Motor runs in 
"reverse" for 
forward movement 
of the control stick 
on transmitter 


(a) Pulse width change 
opposite from that 
required 


either 

(1) Reverse stick plug In 
transmitter 


(2) Reverse connections to 
the motor 
NB-DO NOT REVERSE 
DRIVE BATTERY 
POLARITY* 

*To avoid excessive drain on the drive battery it is better to set 
up the transmitter and speed controller such that the direction of 
movement of the vehicle is forward when the relay In the speed 
controller is de-energised. 
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TABLE 6.6 

OVERALL SYSTEM FAULT FINDING CHART 


SYMPTOM 

T ransmitter 

AREA OF FAULT 
Receiver 

Servo 

CURE 

One servo not 
functioning in one 
channel only 

Open circuit lead 
or incorrectly 
wired plug or 
socket 

Open circuit lead 
or incorrectly 
wired socket 


Check wiring 


Pot wiper open 
circuit on stick 
assembly 



Using a meter on resistance range 
check that pot functions. If not then 
remove pot body and bend wiper in 
the case of the cermet pot 


Connection between 

SKI and IC1 open 
circuit 


Check soldering and using meter 
check the offending resistor 
(R4-R10) 

One servo not functioning 
on any channel 



Fault on 
individual servo 

Refer to servo chart 

No movement of any 
servo on any channel 

Crystal not fitted 
or damaged 

Crystal not fitted 
or damaged 


Insert or replace cyrstal 


Wrong crystal i.e. 
receiver crystal 
in transmitter 

Wrong crystal 


Change around crystals 


No transmitter 
output due to 
poor tuning 

Poor tuning of 
receiver 


Run through tuning-up procedures 
again 


Incorrect 
wiring of 
channel plugs 

Incorrect wiring 
of output leads 

Incorrect wiring 
of plugs 

Could be due to wiring the first 
plug or socket wrong from which 
the rest were copied, so check the 
wiring again 


SOME FINAL POINTS 


Having now completed the system 
with all parts functioning correctly 
it is now worth mentioning a few 
points in connection with the use of 
the equipment. 


If you have used the Nicad bat¬ 
teries, always keep them well charged. 
In the case of dry batteries, carry a 
spare set around with you so that you 
are never stuck on a Sunday or an 


evening with a set of flat batteries. If 
you do not intend to use the equip¬ 
ment for a long period remove the dry 
batteries in case they leak and ruin 
the inside of the case. 

The receiver should always be 
properly looked after and always 
mounted in foam rubber to absorb the 
shocks of bumps and crashes whether 
installed in boat, car or aircraft. With 
boats a watertight compartment is 
always useful. If you do have a bad 
crash check the equipment properly 
before you use it again, and in the 
case of the receiver giving it a tune-up 
will do no harm. 


SERVO LINKAGES 

In the previous parts, mounting and 
positioning details have been outlined 
to give the newcomer an idea how to 
install the equipment. However, it 
must be borne in mind that the servos 
are very precise in their movement 
so always give them good linkages to 
the control function they are going to 
operate. 

The ideal linkage, whether it is a 
pushrod, plastic “snake” or closed 
linkage, should have no slack in it, 
yet should not be tight enough to put 
a strain on the servo. These three 
types of linkage are shown in FSg. 6.4. 

With these few hints we conclude, 
hoping that you have many enjoyable 
hours with your equipment, with as 
few mishaps as possible. Good luck 
and good flying, boating and driving. 

H 
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valuable multi-purpose tool specially designed to aid 
the electronics constructor. This double-sided 6 inch 
plastics rule incorporates: 

★ Metric and Imperial scales 

★ Wire and sheet metal gauges (s.w.g.) 
ir Bolt and drill gauges (BA and metric) 

■ir BA clearance drill sizes 

-jlr Resistor and capacitor lead bender 


r ,,,,ri . t 

ES CONSTRUCTORS RULE 

O O o 


C/R LEAD BENDER 


PRI-TIMED SOLID-STATE 

4 - 5TATI0A DUAL IME 
RADIO GRmE 


A t.r.f. radio to receive Radios 1,2, 3 and 4. 
These four stations are switch selectable 
thus eliminating the need for a tuning dial. 
Incorporates a loudspeaker. 


Pit yourself against this electronic game 
playing computer. 

This analogue device uses a transistor/ 
resistor matrix to work out the best 
position to try and block youf move and 
win the game by completing a line. 


LIGHTS 

IDRRRIRG 

SVSTEm 


This unit will sound a buzzer or flash 
a light to remind you that your lights 
are on when the ignition is turned off. 
Requires no setting or cancelling of 
switches. Includes a parking facility. 



WATCH YOUR 
BATTERY! 



RRTTERV 

VOLTAGE 

mORITOR 


A very simple project designed to keep 
an "eye" on the state of your car 
battery. Fitted to the instrument panel, 
this unit will give continuous readout 
of battery voltage. 
























ONE-DAY COURSE 
FUNDAMENTALS & APPLICATIONS 
OF 



AT THE ALDERMANBURY HALL, 

THE INSTITUTE OF CHARTERED INSURANCE, 

LONDON EC2. 

Tuesday, April 151980, 9.00-5,00p.m. 

Designed for technicians, hobbyists and other potential 
users who have a knowledge of electronics yet need a good 
basic introduction to microprocessors and how to apply them 
in their own particular field. 

The course will provide a basic understanding of the principles 
of operation of microprocessors, their architecture, programming 
and some simple applications. 

Organised by Interprojects Ltd., in association with Everyday 
Electronics and the Society of Electronic and Radio Technicians. 

COURSE FEE 

The fee of £48-00 plus £7-20 VAT includes technical notes, 
morning and afternoon coffee and buffet luncheon. 

A limited number of places have been reserved for Everyday 
Electronics readers at a special fee of £38-00 plus £5-70 VAT. 
Applications should be made without delay on the form below. 



To: INTERPROJECTS LTD. (DEPT. EE), 
29 CHURCH STREET, 

LONDON N9 9DY Tel: 01-803 6896 


Please reserve one place for me at a special 
reduced fee of £38-00 plus £5-70 VAT 

I enclose a cheque for. 


(BLOCK LETTERS PLEASE) 
NAME . 


ADDRESS 


Date 



HAND HELD CASES 

When recently faced with the problem of housing a 
transmitter for an ultrasonic remote control system, I 
found a very cheap, simple and attractive solution to the 
problem. This could be useful for many hand held projects. 

A short length of 1*4 inch diameter grey plastic waste 
water pipe was used in my project (there are other sizes) 
to hoidi at one end a FP3 battery held in place with foam 
plastic, with the circuit board, push button switch and 
the transducer at the other end. These were held in place 
with a more rigid foam plastic (the type sometimes used 
for packing i.c.s) and secured with Araldite. The case 
appearance can be further improved by the use of transfer 
lettering or paint. 

Denis Williams, 
Llandudno, 
Gwynedd. 


CHANGING REED SWITCH ACTION 


Reed switches have “normally open” contacts; “normally 
closed” types are unobtainable whilst changeover are not 
too easy to obtain and are much more expensive. 

With reed coil switches it is possible to reverse normal 
action. All that is required is to put a suitable magnet 
outside the coil to cause the reed contacts to close. Cur¬ 
rent through the coil will now cause the reed switch to 
open. If it does not work one way, reverse the polarity 
of the current flow in the coil. 


A. R. Smith, 
Wallington, 
Surrey. 


Morse Practice Oscillator 

(February 1980) 

Note that capacitor Cl should 
be connected to point B15 
and not A15 as shown in Fig. 2. 

Simple S.W. Receiver 

(February 1980) 

We apologise for the following 
errors which appeared In the 
diagrams for the Simple S.W. Receiver. 

In Fig. 3 from pin 1 of the coil holder the flying 
lead should go to /9 on the circuit board and not H9. 
The flying lead from pin 4 should go to Cl alone and 
an extra flying lead should come from pin 3 to £9 on 
the circuit board. 

Fig. 4. Annotations SKI and SK2 should be 
transposed. The flying lead from Cl should go to LI 
pin 4 only. 

Fig. 5. The flying lead from position £9 should be 
labelled LI pin 3, not LI /Cl. Capacitor C2 on board 
should be marked C5. 


PLEASE 

TAKE 

NOTE 
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STOCKING UP 

E very constructor accumulates a 
stock of components in a surpris¬ 
ingly short space of time. But when 
starting in this hobby, the question 
usually arises what kind of compon¬ 
ents should one obtain to form an 
initial stock. 

Resistors, capacitors, transistors 
and diodes—these are the mainstay 
of electronic circuits. A carefully 
selected collection of such compon¬ 
ents will be a valuable working stock 
to draw upon whether for building 
projects or performing experimental 
“lash-ups”. 

This month we suggest a range of 
resistors that the new constructor 
should purchase. 

The resistors listed in Table 1 are 
values that are most frequently 
encountered when building electronic 
circuits. They will satisfy possibly 75 
per cent of needs. 

A small number of additional com¬ 
ponents will usually have to be 
purchased to complete the comple¬ 
ment of a given project. However 
with the majority of parts already in 
stock, construction work can often 


be wise to multiply all these quanti¬ 
ties by a factor of two or even five, 
say. _ 


FOR 

BEGINNERS 

be started on whilst awaiting the 
arrival of the additional “specials”. 

Some retailers offer discount rates 
for quantities of such small items as 
resistors and capacitors. This is 
another good reason for purchasing 
a fairly large selection. 

The quantities against each type of 
component are the minimum it is 
suggested the new constructor should 
obtain. If resources permit, it would 


CARBON RESISTORS 

The cheapest kind of fixed value 
resistor is made of a carbon compo¬ 
sition, or a carbon film. Physical size 
depends upon the wattage rating. 
Quarter watt resistors will suit many 
requirements. They measure about 
8mm in length and have a diameter 
of about 2-5mm. 

For our initial stock l 2 watt 
resistors (which measure about 10mm 
by 3'5mm diameter) might be the 
better choice. This size resistor can of 
course be used perfectly safely when¬ 
ever J 8, ! 4 or watt is actually called 
for in the Component List. 

Carbon resistors do not have pre¬ 
cise ohmic values, but are available 
with various percentage tolerances of 
the nominal value. For most purposes 
5 per cent resistors are ideal, and 
are readily available. (Higher toler¬ 
ance resistors, such as 10 and 20 per 
cent, are also in fact suitable for 
many applications.) 


TABLE 1 

CARBON COMPOSITION OR CARBON FILM RESISTORS 4W ± 5% 


Ohms Qty Ohms Qty Ohms Qty 


10 7 12 7 15 7 

100 2 120 7 150 7 

Ik 2 1-2k 2 1 -5k 2 

10k 5 12k 7 15k 2 

100k 2 120k 7 150k 7 

1M 7 1-2M 7 1-5M 7 


Ohms Oty Ohms Qty Ohms Qty 


18 7 22 7 27 7 

180 7 220 2 270 7 

1 -8k 7 2-2k 2 2-7k 7 

18k 7 22k 2 27k 2 

180k 7 220k 7 270k 7 

1-8M 7 2-2M 7 2-7M 7 


33 7 39 7 

330 2 390 7 

3-3k 7 3-9k 7 

33k 7 39k 7 

330k 7 390k 7 

3-3M 7 3-9M 7 


47 7 56 7 

470 7 560 7 

4-7k 5 5-6k 7 

47k 2 56k 7 

470k 7 560k 7 

4-7M 7 5-6M 7 


68 7 82 7 

680 7 820 7 

6-8k 7 8-2k 7 

68k 1 82k 7 

680k 7 820k 7 

6-8M 7 8-2M 7 


JACK PLUG & FAMILY... BY baker 
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GAS SENTINEL 
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M any types of gas or fumes, if 
released and allowed to accumu¬ 
late, are insidious killers; consequent 
explosions from large concentrations 
can wreck property and cause many 
thousand pounds worth of damage. 

A small investment on this project 
could well prove to be money well 
spent. Whilst this device obviously can¬ 
not prevent leakages arising, it will 
detect the presence of a surprising 
variety of fumes and vapours, as well 
as common smoke, and will then 
relay a warning signal well before 
any dangerous accumulations can 
build up. 

The unit has been designed to be 
flexible in its application and use. 
It can be either battery or mains 
powered. 


GAS DETECTED 

The Gas Sentinel will detect the 
presence of domestic gas (methane) 
and Calor Gas (propane) the latter 
making it eminently suitable for use 
in boats and caravans when 
operated from a battery supply. Also, 
carbon monoxide, a constituent of 
smoke, will trigger the alarm giving 
the unit the additional feature of 
being a fire detector. However, large 
volumes of smoke are required to 
trigger the alarm. 


REMOTE SENSING 

Because the actual sensor is located 
remotely to the main unit, this means 
that the sensor can be mounted right 
in the heart of potential trouble spots 
(e.g. next to propane cylinders, 
alongside the gas cooker/fire) whilst 
the main unit and alarm can be 
positioned in any convenient place. 

The Gas Sentinel employs a solid- 
state gas sensor device which makes 
the construction of a low-cost and 
easy-to-build gas detector a reality 
for the amateur enthusiast. 


THE SENSOR 

The sensor used in this project is 
from the TGS family. The family 
types differ in operating voltage as 
well as sensitivity to individual gases. 
Of these sensors, type TGS813 is used 
in this application. A diagram show¬ 
ing details of this appears in Fig. 1. 

The TGS813 comprises a resin 
housing measuring 10mm high by 
17mm diameter (excluding terminal 
pins). In the top of the housing is a 
very fine mesh window, with a 
smaller mesh window in the base. 
Stand-offs are moulded into the 
underside, allowing gas and smoke 
to pass through the sensor. 

Inside the housing is the sensor 
element, consisting of a ceramic tube 
with a semiconductor-material coat¬ 
ing. Electrodes are taken from the 
sensor to terminal pins. The sensor 
is heated by a filament inside the 
WfeWI 

SEMICONDUCTOR- 
COVERED 

CERAMIC TUBE 
(FILAMENT FASSING 
THROUGH CENTRE) 




gas sensor. 


tube; the increased temperature of 
the semiconductor improves the 
sensitivity and response time of the 
unit. 

Connections for the electrodes and 
filament are taken to six external 
pins in the base: the sensor must al¬ 
ways be used in conjunction with a 
special socket to which wires may 
be soldered. The base connections 
for the device are also given. 

For practical purposes, pins 1 and 
3 can be considered to be joined to¬ 
gether, as can pins 4 and 6. 

The maximum permissible circuit 
voltage is 24V, and the filament is 
rated at 5V 130mA. Fig. 2 shows how 
the resistance of the semiconductor 
element alters with varying concen¬ 
trations of several gases. The sensor 
will also respond to accumulations of 
smoke. 

CIRCUIT DESCRIPTION 

The circuit diagram of the Gas 
Sentinel is shown in Fig. 3. Here two 


TGS813 



Fig. 2. Graph showing the variation of 
sensor resistance with concentration of 
different gases reaching sensing element. 
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BE ON YOUR GUARD 
IN THE HOME , BOAT 
OR CARAVAN 




By A. R. Winstanley 


power supply options are shown to 
cater for the environment in which 
the unit is to be employed. The mains 
supply is recommended when the unit 
is installed in the home, whereas the 
battery version is for use in boats, 
caravans and other places where 
mains is not available. 


In the mains supply version, mains 
voltage enters the unit via SI and 
FS1 and stepped down in voltage by 
Tl. The resulting voltage (about 9V 
a.c. is rectified by a bridge rectifier 
consisting of four diodes encapsulated 
in one package with four lead-outs. 
The resultant d.c. is smoothed by Cl 




'• ON 


GASH 
SENTINEL 


to give nominally 12V d.c. which 
forms the supply rail to the rest of 
the circuitry. 

With the battery supply unit, a 
12V battery is used which is switched 
to the circuit by means of SI via 
FSI to provide the 12V d.c. supply at 
the same point as the mains version. 



Everyday Electronics, April 1980 


265 


























































































HOW IT WORKS 



Gas or other toxic vapours reaching the sensing element in the sensor 
affect its conductivity and causes the voltage level Into the comparator 
to change. When this passes the set reference level, the comparator 
output turns on the latching electronic switch and sounds the alarms. 
The alarms continue to sound even if the gas concentration reduces, 
until manually reset. 


The gas sensor itself requires a 
5V 1,50mA supply for its heater fila¬ 
ment, and this is provided by IC1, a 
5V 500mA regulator fed from the 
12V rail. The p.c.b. layout has been 
devised to suit the nA78M05UC volt¬ 
age regulator, so if an alternative 
type is considered the lead-out con¬ 
figuration must conform exactly with 
that shown. 

In the mains version, the 12V 
supply is unregulated, and in reality 
measured only 10-11V. The voltage 
available at the alarm output sockets 
was only 10V. So if this outlet is used 
to drive a relay, ensure that it 
operates at 10V. 

Diode D9 indicates that power is 
being applied to the circuitry and 
should of course be on all the time 
that the unit is in use, whether mains 
or battery supply. 

SGS1 is the gas sensor. Its resis¬ 
tive semiconductor element, R s , forms 
a potential divider with R2. As R. 
decreases, due to an increased con¬ 
centration of ambient gas levels, the 
voltage at SGS1/R2 junction will be 
reduced. 

This voltage is referred to the in¬ 
verting input (pin 2) of IC2, an 
operational amplifier connected as a 
simple comparator. A variable resis¬ 
tor VR1 determines the voltage at 
the non-inverting input (pin 3) of 
the comparator, and this voltage can 
be adjusted by rotating VR1 as 
necessary. 


COMPARATOR ACTION 

The output voltage of the com¬ 
parator depends upon the inputs at 
pins 2 and 3 of IC2. If the voltage at 
pin 3 exceeds that at pin 2 then the 
output goes high, being at a voltage 
almost equal to the positive supply 
rail. Similarly the output goes low 
if the two input voltages are re¬ 
versed. 
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By varying the setting of VR1, the 
switching point of IC2 can be 
adjusted. The effect of this is to alter 
the sensitivity of the circuit, so that 
the alarm will sound at a required 
gas or smoke concentration. 

Once pin 6 goes high—4he sensor 
having detected gas at the necessary 
triggering level—then the level in¬ 
dicator diode D6 will illuminate to 
show that the ambient gas level has 
reached a value determined by VR1. 
The l.e.d. will extinguish once the 
level drops again. 

When the comparator output 
switches high, this is fed via attenu¬ 
ator R4 and R5 to the gate ter¬ 
minal of CSR1 causing the thyristor 
to turn on. 

This device normally assumes a 
high resistance blocking state be¬ 
tween anode and cathode, but will 
be triggered into a conductive state 
when a suitable signal is received at 
the gate. 

Once conducting, the thyristor com¬ 
pletes the circuit to the alarm l.e.d. 
and this illuminates. 


LATCHING ACTION 

The alarm l.e.d. will continue to 
glow even if the output of IC2 falls 
and D6 extinguishes. This is due to 
the latching action of the thyristor. 
The main characteristic of a thyris¬ 
tor is that once it is triggered into 
conduction, it will remain in this 
state until it is reset. 

It can be reset by several methods. 
If power is removed temporarily 
from the circuit, once switched back 
on again it will resume its blocking 
state. Another means of resetting the 
thyristor is to short the anode to 
cathode. This is accomplished by tem¬ 
porarily closing S2. Once opened 
again, the thyristor will resume its 
high resistance state, unless a trigger 
signal is present at the gate in which 


case the device will conduct once 
more. 

Connected in parallel with the 
alarm indicator is a miniature 
audible warning device, WD1. This 
consumes only 15mA when operating, 
and provides an audible indicator that 
the gas level being monitored by 
SGS1 has reached the required alarm 
level. 

Provision has been made in this 
design for an external alarm to be 
connected at SK3 ( + ) and SK4 ( —). 
This must be rated at 12V 500mA 
maximum (see later), and can take 
the form of a lamp, buzzer, relay, or 
combination of these. 

If a relay is used, an e.m.f. sup¬ 
pression diode is required to short 
out any high reverse voltages which 
tend to appear across the relay coil 
just after power is removed from 
the relay; D8 accomplishes this. 


CONTROLS 

Switch S2 has a dual function. 
Apart from resetting the thyristor as 
described earlier, it will also com¬ 
plete the circuit to the alarm. If 
closed, therefore, it will cause the 
alarm to operate, and this is useful 
in testing the external alarm set-up. 
S2 is a biased (spring-loaded) type 
so that it is normally open. 

The mute switch S3, if opened, 
silences the internal audible warn¬ 
ing device WD1, and also removes 
power from the external alarm. This 
is necessary if the gas level is high 
for a long period of time. 

Under these circumstances, the 
thyristor cannot be reset at S2 until 
the gas level drops because a con¬ 
stant triggering signal is present at 
CSR1 gate. 

One could switch off the Gas 
Sentinel altogether, but this will not 
tell you when the gas level has 
dropped to below the triggering level. 
The most convenient course of 
action is obviously just to silence 
any audio alarms by opening S3. This 
will disconnect the external alarm 

Rear view of prototype showing inlet/outlet 
sockets, fuse and internal alarm. 
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Straight-on view of completed unit. 

as well as WD1, but D7 will remain 
alight. Then the user should wait for 
D6 to extinguish before resetting the 
alarm completely at S2. Switch S3 
can then be closed once more. In 
practise this is a very neat solution. 

The mute switch comes in handy 
when initially switching on the unit. 
During warming up, the resistance 
of the sensor temporarily drops to a 
low value (2 to 3 kilohms). The op- 
amp detects this and triggers the 
alarm. The mute switch, if opened 
while sensor is warming up, will 
prevent any audio alarm sounding 
unnecessarily. Warming up, on the 
prototype, takes about 30 seconds, 
and the sensor is ready for use once 
the level l.e.d. has extinguished, the 
alarm has been reset and S3 has 
been closed. 

The l.e.d„ D5, fitted to the remote 
sensor case should always be illu¬ 
minated when the unit is switched 
on. This shows that voltage is being 
applied to the filament of the sensor. 


PRINTED CIRCUIT BOARD 

A professional finish, coupled with 
higher reliability, is achieved by 
using a p.c.b. to carry the complete 
circuit. This also makes for easier 
construction, and helps to ensure 
that the circuit will work first time. 

The Gas Sentinel circuitry is very 
neatly accommodated in a Verobox 
Series II Casebox type 2066. This 
measures 155 x 92 x 52mm. It has 
one aluminium front panel which 
slots into a moulded bezel-type sur¬ 
round. 

Any other plastic or metal case of 
suitable dimensions can be employed, 
but the specified box lends itself to 
compact construction and a profes¬ 
sional appearance. 

The remote sensor is mounted 
with its socket on a small Verobox 
type 1413E. This particular case 
measures 72 x 47 x 25mm and is 
moulded in black ABS. Again, any 
other suitable box can be used. 
Details of construction of this are 
given later. 
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P.C.B. COMPONENT 
ASSEMBLY 

Construction should commence 
with the printed circuit board. This 
is shown full size in Fig. 4a. There 
are a few points to watch concerning 
what should otherwise be a straight¬ 
forward assembly procedure. The 
layout of the components on the top 
side of the board is shown in Kg. 4b. 


If the battery version is to be built, 
the bridge rectifier should be omitted 
and the battery supply wired up as 
indicated in Fig. 4c. Note the value 
of Cl. 

IC2 is an 8-pin d.i.l. device and to 
make later replacement easier, should 
this prove necessary, it should be 
mounted in a suitable d.i.l. socket. 
This also prevents thermal damage 
arising during soldering. 

The bridge rectifier specified here 
is a VM18 400V 1A type. This is 
encapsulated in a 4-pin d.i.l. package. 
Do not attempt to adapt a d.i.l. socket 
for use here, but solder it straight 
in, observing the d.c. polarity mark¬ 
ings. Any other 1A type can be used 
if it is physically compatible with the 
p.c.b. It may be possible to bend the 
leads of the cheaper WOOS device 
to make it fit the p.c.b., but ensure 


COMPONENTS 

Resistors 

R1 2200 R5 8200 

R2 5-6kO R6 6800 

R3 6800 R7 6800 

R4 12kO 

All JW carbon ± 6% 

Capacitors 

Cl 150//F 12V elect, (battery version) 
2200/rF 16V elect. ( mains version) 

C2 1/iF 35V tantalum 
C3 0-1/tF polyester type C280 



Semiconductors 

D1-D4 VM18 1A 400V bridge rectifier ( mains version) —see text. 
D5 TIL220 red l.e.d. 

D6 TIL223 yellow l.e.d. 

D7 TIL220 red l.e.d. 

D8 1N4001 silicon diode 

D9 TIL221 green l.e.d. 

IC1 a<A 78M05 5 V 500mA voltage regulator i.c.—see text 
IC2 741 differential op-amp 8-pin d.i.l. 

CSR1 C106D 4A 400V thyristor 

SGS1 TGS813 semiconductor gas sensor (Watford) 


Miscellaneous 

VR1 22kO standard size preset potentiometer 
s.p. on/off toggle ( battery version) 
d.p.d.t. sub-miniature toggle ( mains version) 
s.p.c.o. sub-miniature biased off toggle 
s.p.c.o. sub-miniature toggle 
1A 20mm fuse 
TGS 6-pin socket 
3-pin DIN socket 
4mm insulated (red) 

4mm insulated (black) 

3-pin DIN plug to suit SK2 
12V 15mA audible warning device 

mains primary/9V 800mA (or 1 A) secondary or two 9V 400mA 
secondaries wired in parallel [latter, type 182 Watford] (mains 
version) 

Printed circuit board: 66 x 50mm; 8-pin d.i.l. socket for IC2; 3-core 
miniature mains wire (connection to remote unit); mains cable (power 
to unit); small rubber grommet; nuts, bolts, washers; aluminium for 
IC1 heatsink; cases: Vero series II Casebox (65-2066A) (mains unit), 
Vero type 301 (74-1413-E) (remote unit); lens clips for panel l.e.d.s 2, 
red, 1 green, 1 yellow, self adhesive cabinet feet (4 off); 20mm panel 
mounting fuseholder. 


SI 


SKI 

SK2 

SK3 

SK4 

PL1 

WD1 

T1 


See 

Shop 

Talk 

page 241 
















S3 POLE S2POLE 


Fig. 4a. The master pattern of the p.c.b. 
underside shown full size. The black 
areas represent the copper remaining 
after etching. 
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Fig. 4b. The layout of the 
components on the top of 
the p.c.b. and wiring details 
to off-board components. 


Fig. 4c. Shows modification 
to board layout, fuse and on- 
off switch for battery version. 


cii^ 


Fig. 5. Dimension and 
drilling details for the 
regulator heatsink. 
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that none of the leads can short cir¬ 
cuit. The VM18 was used simply to 
make the p.c.b. copper track design 
slightly easier. 

It is extremely important that the 
electrolytic smoothing capacitor Cl 
is soldered in the right way round. 
A radial lead (p.c. mounting) type is 
used, and the negative lead-out is 
clearly marked. Similarly, the tan¬ 
talum bead capacitor has its polar¬ 
ity clearly marked, and this must be 
observed. 

VR1 is a standard-sized preset, and 
not the more usual subminiature 
component; the one used on the pro¬ 
totype has a plastic knob fitted which 
helps in adjusting this control. 

Care needs to be taken to ensure 
that the semiconductors are not over¬ 
heated during soldering. A small 
heatsink used on the lead being 
soldered will help prevent any 
damage arising. Also, note the base 
connections for IC1 and CSR1. A 
chamfer on the plastic case identifies 
the output of the regulator and 
thyristor gate respectively. 


IC1 is best fitted with a small heat¬ 
sink as seen in Fig. 5 to help dis¬ 
sipate heat generated by the regula¬ 
tor. The heatsink does not require a 
mica insulation kit. Cl and IC1 are 
located closely together, but there 
should be enough clearance between 
the two. Note, however, that the 
heatsink is pointing to the perimeter 
of the p.c.b. and indeed overlaps it. 

Check the completed printed cir¬ 
cuit board for dry joints, reversed 
polarities of components, and adja¬ 
cent tracks which may inadvertently 
have been abridged with solder. 


CASE COMPONENTS 

Construction can proceed with the 
case. With this design, some care 
needs to be exercised to ensure that 
everything is going to fit into place. 
For example, the positioning of the 
p.c.b. within the case in relation to 
the switches on the front panel is 
very important. The components on 
the circuit board must not touch any 
of the wiring to the switch tags. 


Drill the aluminium panel as illus¬ 
trated in Fig. 6, and after this the 
panel may be lettered as desired. 

As usual, use small rub-down 
lettering and then spray on two or 
three coats of protective lacquer. 
Take care not to get dust or fluff 
on to the varnish while it is drying. 
Alternatively, Fig. 6 may be cut out 
or copied and glued to the front 
panel. Now fit the front panel 
mounted components. 

Before finalising the location of 
the p.c.b. within the case, it would 
be better to experiment with its 
position in relation to the mains 
transformer and assembled front 
panel. Similar care should be taken 
to make certain that the transformer 
will not touch any other parts once 
the case is closed up. The trans¬ 
former used in the prototype had 
dimensions 50 x 42 x 44mm. Also it 
had two 9V 400mA secondary wind¬ 
ings that were connected in parallel. 
In the diagrams, the secondary has 
been shown as a single winding hav¬ 
ing a current rating equal to 800mA. 
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On the bottom half of the case at 
the rear is mounted the 3-pdn din 
socket, fuseholder and mains cable 
inlet; this last hole should have a 
grommet fitted. 

On the top half at the rear there 
are the two 4mm sockets (SK3 and 
SK4) plus the audible warning 
device. The two sockets must clear 
the transformer completely when the 
case is fixed together. WD1 requires 
a small hole nearby to enable the 
leads to pass through to the terminals 
of SK3 and SK4. 


INTERWIRING 

There is quite a lot of inter¬ 
connecting to be carried out, and 
Fig. 7 gives details; 3 amp mains 
wire is suitable for the mains inter¬ 
wiring. 

The earth input from the mains is 
connected to the metal bracket of 
T1 with a solder tag under one of 
the transformer mounting bolts. The 
front panel is similarly earthed by 
placing a larger solder tag under 
one of the toggle switch nuts. The 
metal body of the din socket should 
also be earthed: an earth terminal 
tag may already be fitted to the 
socket, and this can be used. 

The remainder of the wiring can be 
carried out with general purpose 
flexible hook-up wire. Try to use as 
many different colours as you can, 
in order to make subsequent check¬ 
ing and tracing easier. 

Insulate any connections with p.v.c. 
sleeving as required. This is especially 
true of any mains voltage connec¬ 
tions. 

Readers may have noticed that the 
appearance of the front panel was 
improved by using “lens-clips” of the 
appropriate colour to mount the 
light-emitting diodes. Also, the rather 
small tangs of the toggle switches 
were made more manageable, and 
more attractive, by employing 
coloured push-on plastic caps. 


REMOTE SENSOR UNIT 

The final part of construction is 
the remote sensor unit; Fig. 8 gives 
all necessary details. The socket for 
the sensor requires an 18mm dia¬ 
meter hole to be cut: as this hole 
will still be visible once the socket 
is bolted in from behind, the cut-out 
should be as perfectly round as pos¬ 
sible if a pleasing appearance is to 
be maintained. 

In fact a perfect hole can be cut 
in the ABS plastic case using a 
Q-Max chassis cutter. 

A cable length of 5 metres has 
proved successful, but it is antici¬ 
pated that much greater lengths can 
effectively be used. Miniature 3-core 
mains cable is suitable for this. 

It would be possible to mount the 
sensor on the main unit itself, thereby 
dispensing with the need for a re¬ 
mote unit. In this case, you would 
need to ensure that there is adequate 
clearance behind the socket once the 
unit was closed up, and the sensor 
would need to be mounted on top of 
the casebox. 

A remote sensor, however, enables 
it to be positioned exactly as required, 
whilst the control unit can be in some 
other more convenient position (e.g. 
the bedside table). 

Check over all wiring before pro¬ 
ceeding to the next stage. 


TESTING AND SETTING UP 
Insert IC2 into its socket if you 
have not already done so. Also plug 
the sensor into its socket on the re¬ 
mote unit (either way round will do). 

The unit should not be plugged 
into the mains during these tests. 

Before switching on, try to test 
that the completed model is earthed 
correctly. Using an ohmeter on a 
low ohms range, check: 

(i) The resistance between the 
earth pin on the mains plug and 
transformer mounting bracket regis¬ 
ters a very low resistance. 


(ii) Similarly check that the front 
panel is correctly and soundly 
earthed. 

Set VR1 to middle position and S3 
to mute (i.e. S3 open). Plug in and 
switch on. The green power on l.e.d. 
should light, as should D5 on the 
remote unit. 

After a few seconds the level and 
alarm l.e.d.s should suddenly illu¬ 
minate at the same time. This is per¬ 
fectly in order and is attributable to 
the sensor warming up. This should 
be accompanied by the temperature 
of the sensor cell slowly rising. 

Presently the level indicator 
should extinguish, leaving the alarm 
l.e.d. on. Close S3; this should cause 
the audible warning device to sound. 
Then operating S2 (test/reset) 
should silence the buzzer and extin¬ 
guish D7 (alarm). 

Pressing S2 again should then 
operate the alarm circuitry once 
more, this time in the test mode. 

One method of testing the sensor 
(without gassing yourself) is to pour 
a little lighter fuel or petrol on to 
a cotton wool pad and place this near 
to the sensor cell. Depending on the 
setting of VR1, the alarm should be 
triggered and the level l.e.d should 
illuminate. 

The Gas Sentinel should then be 
operated for a few hours to make 
sure that everything is in order. 

Over a period of about one week 
the sensitivity control, VR1, should 
be adjusted until the desired level 
of sensitivity is obtained. The reason 
for the extended period of adjusting 
is that false alarms may initially be 
given because, for example, very 
high levels of cigarette smoke may 
trigger the alarm. This tendency 
should eventually be cured by alter¬ 
ing the setting of VR1 accordingly 
until maximum sensitivity without 
false alarms is attained. 


LOCATION OF THE SENSOR 

The gas sensors are affected by 
changes in humidity and ambient 
temperature. It is important there¬ 
fore to position the remote unit away 
from direct heat (e.g. radiators, fires, 
lights, etc.) and also away from 
steam. 

In use it is advisable to check 
occasionally to see that the mesh 
window of the sensor has not become 
blocked with dust or dirt, as this 
will impair its performance. Do not 
clean the mesh with any liquids or 
aerosols. 

The life of the sensor is claimed 
to be approaching ten years under 
normal operating conditions. Should 
replacement prove necessary, this 
will be signified by much poorer 
response of the unit to the “lighter 
fuel” test mentioned above. Replace¬ 
ment of the gas sensor is a simple 
matter. IT 
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You cant beat 
The System. 

The Experimented System™ —a quicker transition from imagination 
through experimentation to realization. 


Experimentor Matchboard'* pre-drilled PCBs 


When you have a circuit idea that you want to 
make happen, we have a system to make it happen 
quicker and easier than ever before: The 
Experimentor System. 

You already know how big a help our 
Experimentor solderless breadboards can be. Now 
we've taken our good idea two steps further. 

We've added Experimentor Scratchboard 
workpads, with our breadboard hole-and-connection 
pattern printed in light blue ink. To let you sketch up 
a layout you already have working so you can 
reproduce it later. 


With Experimentor Matchboard you can go from 
breadboard to the finished product nonstopl We've 
matched our breadboard pattern again, this time on 
a printed circuit board, finished and ready to build 
on. All for about £1.32. 

There's even a letter-and-number index for each 
hole, so you can move from breadboard (where 
they're moulded) to Scratchboard™ (where they're 
printed) to Matchboard™ (where they're silkscreened 
onto the component side) and always know where 
you are. 

When you want to save time and energy, you can't 
beat The Experimentor System. 


A Matchboard pre-drilled PCB 

£1.32 

O EXP-302, which tncludes 
^ Three 50-sheet Scratchb 

card workpads 

£8.60 

A EXP-304, which includes four ,terns; 

Two Matchboards, an EXP-300 
breadboard and a Scratchboard workpad. 

£9.30 

CONTINENTAL SPECIALTIES CORPORATION J 


CONTINENTAL SPECIALTIES CORPORATION. DEPT.4W 


C.S.C. (UK) Limited, 

Dept.4W Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex. CB11 3AQ. 
Telephone: Saffron Walden (0799) 21682 
Telex: 817477. 
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Everyday News 


ELECTRONICS MAKES THE HEADLINES 


At the BBC External Services the scripts of news 
stories, talks and features (some 30 million of them in a 
year) are now distributed electronically to more than 200 
outlets in Bush House, the London headquarters of the 
BBC’s Overseas broadcasting. 

The broadcasters, journalists and translators in the 38 
different language sections at Bush House no longer have 
to wait, sometimes up to two hours, for the scripts to be 
copied and delivered by hand. Now, they can get their 
stories in seconds from a visual display unit (VD'U) or a 
printer, in their office. 

At the heart of the Electronic Distribution System (EDS) 
are two mini-computers and an array of disc storage units, 
The scripts are written into the system on 64 VDUs in 
various parts of the building. 

There are 39 VDUs in the central newsroom where 
journalists dictate their stories to copytakers who type them 
into the system. Once a story has been written, the journa¬ 
lists can instruct the computer to direct it to specific 
language sections and, shortly after, it will be printed in 
their individual offices. 


The System 

For the technically minded, 
the EDS is controlled by two 
General Automation 16/440 
mini-processors. Both are in 
continuous operation and 
receive the same input, but 
only one of them provides 
any output. When a fault 
occurs, the standby processor 
is ready to take over immedi¬ 
ately. 


Each processor is asso¬ 
ciated with a 2-megabyte 
fixed-head disc and a 24-mega¬ 
byte disc-pack drive. New 
material entered each day 
is “dumped” onto magnetic 
tape and later transferred 
to microfiche for archival 
storage. 

Each of the 137 VDUs 
distributed around the build¬ 
ing can undertake full text 



editing, but only those in the 
news, talks and features 
areas are free to amend the 
stories in the central store. 
Hard copies can be de¬ 
manded from 85 medium 
speed, 120 characters per 
second (c.p.s.), Lear Siegler 
200 printers and 36 low speed 


10c.p.s., Transtel printers. 

The system can accom¬ 
modate individual talks of 
up to half an hour, or about 
5,000 words. A single story 
can take as many as 15 
“pages” on a VDU, with 
each page accommodating up 
to 2,048 characters. 


Pay—TV 

The Home Secretary, Mr William Whitelaw, MP, announced 
in the House of Commons that a consultation letter was 
being sent out inviting comments from both broadcasting 
authorities, film and cinema representatives and other 
interested parties on pay television pilot schemes over cable 
systems. 

In reply to a written question from David Mudd, MP, the 
Home Secretary said on the basis of comments received he 
would then decide the circumstances and conditions in which 
subscription television might be authorised. He invited 
written comments by May 31 and said that in addition to 
those organisations specifically consulted, he would be pleased 
to receive comments from any other organisations or indi¬ 
viduals who would like to send them. 



r-ELECTRONICS FOR TEACHERS- 

A four-day (March 31-April 3) and a oneweek 
(July 14 to 18) course on Basic Electronics and 
Electronic Applications for Teachers is being run by 
Salford University. They are also offering a series of 
microprocessor courses from April 14 to 18. 

For full details of all courses available, contact Tim 
Administrative Assistant (Short Course), Room 110, 
Registrar’s Dept, University of Salford, Salford M5 
4WT. 

The Department of Electrical Engineering Science 
at Essex University will be holding its annual Elec¬ 
tronics Summer schools for teachers during July 7 to 
11. Three courses will be rim simultaneously. 

For further details contact the University of Essex, 
Department of Electrical Engineering Science, Wiven- 
hoe Park, Colchester C04 3SQ. 


If you are one of those 
lucky people who happens to 
own an Apple Computer 
System and always had a 
yearning to write and play 
back your own synthesised 
music, then the latest plug¬ 
in cards from Microseese 
Computers Ltd are for you. 

Known as the ALF Music 
Synthesiser, the plug-in cards 
allow you to write your own 
synthesised music and play 


it back through your hi fi. 

The traditional music 
staves are displayed cm the 
video monitor or TV screen 
and, using paddle controls, 
you simply enter each note 
directly onto the staves. 
Adjustment by pitch, 
envelope, decay, sustain and 
volume all within the full 
piano range of eight octaves 
(24 notes per octave) can be 
made. 
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from the World of Electronics 


Field tests of a viewdata 
system start in West Berlin 
and Dusseldorf this year. 
First reports indicate that 
the Germans are showing 
much greater interest than 
the British have shown for 
the BPO’s Prestel equivalent. 

—ANALYSIS - 


Comput-a-horse 

The French state-owned 
horse-racing betting organisa¬ 
tion is to install several thou¬ 
sand betting terminals in 
cafes and bars throughout 
the country. These will en¬ 
able punters to place their 
bets right up to the “off”. 


FADED IMAGE 

The decade of the 1960s was one of glory for electronics. 
The transistor and microelectronics had arrived to pave 
the way for all sorts of technological miracles such as com¬ 
munications satellites and the ultimate triumph of the 
first men on the moon and their safe return to earth. 

But microelectronics could be applied in other ways 
and at the start of the 1970s electronics started hitting the 
headlines in an entirely different way. In 1972 the news of 
“dirty tricks”, the attempted electronic bugging of the 
Watergate building in Washington was the start of the 
biggest political upset for years. 

By the late 1970s the microchip, the latest electronic 
miracle, was already being branded as "a menace". And 
in the first month of the present decade there was uproar 
over the revelation that the British Post Office has a modern 
centre for phone-tapping. 

The new British phone-tapping complex has been repre¬ 
sented as particularly sinister simply because it is modern. 
It is said to have a capacity (not actual usage) of 1,000 lines 
which is not very many for a population of 55-8 million 
using 22 million telephones. But, horror of horrors, worse 
is to come. It is alleged that tape transports are voice- 
operated, that individual callers can be electronically recog¬ 
nised through their voice-prints, and that conversations 
can be automatically printed out in hard copy. 

If true, then the Post Office Engineering Department 
deserves congratulations. How splendidly efficient compared 
with old-fashioned methods of shorthand writers with 
earphones clamped over their ears, chain-smoking while 
waiting for calls. If eavesdropping is necessary in the interests 
of the community (and it always has been ) the new and 
better method is no more sinister in principle than the old. 

There is plenty of room for debate on the microchip. 
But, apart from purely technical merits, not on the chips 
themselves. How they are applied is a human problem. 
The chip itself is neutral and harmless. 

Rrian A Perk 


CB NEWS 


The British authorities are 
delaying any decision on 
authorising CB radio for the 
time being, contenting them¬ 
selves ieith the announce¬ 
ment that whatever future 
decisions are made, 27MHz 
operation will be out, thus 
discouraging potential users 
from wasting their money 
buying equipment for that 

Meantime, the Irish Gov¬ 
ernment has banned CB 
radio and warned both 
dealers and the public that 
illegal usage will lead to 
prosecutions. 


A National Committee for 
Legalisation of Citizens Band 
Radio has been formed in an 
effort to focus attention on 
tbe growing numbers of 
people calling for the intro¬ 
duction of CB in the UK. 

The new National Com¬ 
mittee, under the chairman¬ 
ship of Lewisham councillor 
Theo Yard, will pool together 
the efforts of CB clubs 
around the UK. Theo Yard 
commented, “Our aim is the 
establishment of a legal CB 
system in the UK as soon as 
possible.” 


SINCLAIR STRIKES AGAIN! 



Clive Sinclair, of pocket 
calculator and micro¬ 
television fame hit the 
headlines again last 
month when his firm, 

Sinclair Research, an¬ 
nounced the arrival of 
their new baby—the ZX80 
personal computer. 

This ‘‘pint-sized" 
machine (it is small and 
light enough to be carried 
in your brief-case) is a 
powerful, full facility com¬ 
puter and costs under 
£100; the kit is £20 
cheaper. This remarkable 
price has been made 
possible by the dramatic 
reduction in component 
count, a tenth of most other comparable performance computers 
by application of new design techniques, a super ROM and 
touch sensitive keyboard. The keyboard has single-stroke key¬ 
word entry which eliminates the need for much tiresome typing. 
The ZX80 plugs into a standard TV (to produce a black-on- 
white display) and is powered by an external 9V supply via a 
suitable mains adaptor. 


MICRO SHORTAGE HITS RETAILERS 

Next time you try to order certain i.e.s you may be 
in for a surprise. A recent survey of some of the larger 
component retailers has revealed a considerable shortage 
of logic devices, especially in the CMOS and 74LS ranges. 
Prices and deliveries are uncertain and the inevitable 
black market is blossoming. 

This shortage of microchips is not particularly new nor 
is it confined to the retail end of the market. However, semi¬ 
conductor users supplied through electronics industry dis¬ 
tributors (and this includes most retail outlets) are hardest 
hit. Delivery times of six to nine months are not uncommon 
and some retailers are still waiting for January shipments. 

The enormous increase in demand for computer based 
products has, to some extent, taken the industry by surprise 
and has contributed greatly to the present shortage in pro¬ 
duction,. Companies placing orders for “safety-first” reasons 
have also been criticised. 

There is, however, some comforting news for the hobbyist. 
Component shortages tend to move in cycles and many 
suppliers believe it is only a matter of time before the i.c.s 
become plentiful again. Whether this is true or not, only 
time will tell, but it is significant to note that major com¬ 
panies such as IOL remain concerned about future supplies. 


CURTAIN CALL 


Poland is now the 91st 
country which Britain’s 
phone users can now dial 

One of the places that can 
be dialled direct is the 16th 
century royal capital of 
Krakow where Pope John 
Paul was cardinal arch¬ 
bishop. 

Over 15,000 rails a month 
are received from Poland 
and about the same number 
are made from Britain. 


Golden Oldies for Video 

The RCA company has 
acquired 12 classic Charlie 
Chaplin films and five NBC 
specials, including “Victory 
at Sea”, for its catalogue of 
video disc programmes. They 
also have an option on the 
original 26 episodes of the 
World War n television epic. 

Some 300 titles are plan¬ 
ned in the first year after 
the RCA “SelectaVision” 
video disc appears on the 
market in the early part of 
1981. 
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A standard mains outlet has L 
(Live), N (Neutral) and E 
(Earth) sockets. Power for appli¬ 
ances is obtained from the L and 
N sockets, but the Neutral is at 
low potential relative to earth, so 
L and N will not be interchange¬ 
able. The Earth is used to ground 
the metalwork of appliances, or 
act as a conductor for fault cur¬ 
rent which will result in the Live 
circuit being interrupted. 

When an appliance is correctly 
connected by means of a 3-core 
cable, maximum safety is obtained 
for the user. Short circuits from 
L to N, or L to E, will result in the 
fuse in the live (L) circuit blowing 
or operation of a trip, so that the 
appliance is not dangerous to 
handle. 

Proper protection is not ob¬ 
tained if L and N circuits are 
reversed at the outlet, or Neutral 
or Earth omitted. The fault indi¬ 
cator plug described here shows 
the situation when wiring is cor¬ 
rect at the outlet, and also four 
fault conditions. Some of the 
latter, and especially an omitted 
earth, can be dangerous for the 
user. 

CIRCUIT AND OPERATION 

The circuit diagram for the 
Mains Outlet Fault Indicator is 
shown in Fig. 1. The neons LP1 
and LP2 receive current through 
their series limiting resistors R1 
and R2. Resistor R3 is from L 
and N in the plug to allow a path 
to LP2 in case of an “open circuit 
Neutral”. 

When the plug is inserted into a 
mains outlet socket, a correctly 
wired output will pass current via 
R1 to illuminate LP1; LP2 remain¬ 
ing off. An output with the Live 



Fig. 1. Circuit diagram for the Mains Fault 
Indicator. 



Fig. 2. Layout of components and wiring. 



lead disconnected (open circuit) 
will be obvious by both LP1 and 
LP2 failing to light. 

If the Live and Neutral mains 
wiring have been reversed this 
will allow current, via R2, to illu¬ 
minate LP2; LP1 remaining off. A 
complete lack of an earth connec¬ 
tion will be indicated by both neons 
being alight, current flowing via 
Rl, LP1, LP2 and R2. 

If an open circuit Neutral is 
present current will pass through 
Rl to LP1, and R3 and R2 to LP2. 
In this condition both neons will 
be illuminated. 

The only correct indication is 
LP1 ON and LP2 OFF, see Table 1. 
Any other indication means that 
the outlet must be fully investi¬ 
gated, by a qualified electrician, 
before using it. 

PLUG ASSEMBLY 

A standard flat pin 13A plug is 
used to house the components and 
the positioning and wiring is 
shown in Fig. 2. Grip a stout wire 
in the E terminal of the plug and 
solder one end of both neons to 
this. Twist one end of Rl and R3 



Mains Fault Indicator with cover removed. 
One end of R3 should be covered with 
insulating sleeving to avoid shorting to the 
heavy gauge wire. 

connecting leads together, and 
fold over to give more grip, and 
secure with the L terminal. Simi¬ 
larly secure R2 and R3 at the N 
terminal. Resistor Rl is then 
soldered to LP1 and R2 to LP2. 

To avoid any possibilities of 
short circuits when wiring, par¬ 
ticularly to the heavy gauge earth 
wire, it is recommended that the 
leads from the neons and one end 
of R3 (N terminal) be insulated 
with plastics sleeving. 

Keep the neons about as high as 
the fuse, with electrodes hori¬ 
zontal. Fit a 2A or 3A fuse. The 
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To test outlets, insert the plug 
in the usual way. Only LP1 should 
light. In other cases a qualified 
electrician should look at, test and 
correct the circuit or plug connec¬ 
tions, as necessary. 

If the indication is correct at a 
wall outlet but not when an exten¬ 
sion lead is added for remote use, 
connections at the extension plug 
and socket need to be examined. H 


Front cover of the plug showing viewing windows and suitable 
lettering indicating lamp state for correct conditions at outlet. 


flexible cord securing grip is re¬ 
moved and the mains cable inlet 
hole blocked with a wooden plug 
cemented in. 

Drill viewing holes about 6 to 
9mm in diameter directly over LP1 
and LP2 in the plug cover and 
cement pieces of transparent 
material over these holes inside 
the cover before replacing it. 


TESTING 

The fault indicator can be 
tested by inserting it in a socket 
which has a 3-core cord and plug, 
and simulating the faults listed in 
the operating conditions table at 
the plug. Remove the plug from 
the wall outlet before removing 
its cover or changing connections 
to it. 


COUNTER! [INTELLIGENCE 



Yes Dear! 

I have just been watching a film called 
"The Stepford Wives". For the benefit 
of those of you who do not know the story, 
it is about a quiet American town in the 
backwoods, where all the men have 
disposed of their wives and replaced 
them with exact replicas. Externally 
they are identical to the originals, but 
inside they are all wires, chips and 
various other electronic devices. 

They are, needless to say all very 
beautiful but have the advantage that 
they can be programmed to enjoy house¬ 
work, and always do their husbands 
slightest bidding without argument. It 
set me thinking, "an unusual occurrence", 
and I thought just imagine this happening. 
You could build your own dolly bird, 
make her beautiful, curvaceous, like any 
film star and she would hurry to obey 
your slightest whim. 

I was just about to write to Everyday 
Electronics to ask when they were going 


to publish an article, on how to construct 
your very own sweetie pie, when wiser 
thoughts prevailed. Would I really prefer 
this lovely pneumatic creature that hasn't 
the word "No" in her vocabulary to my 
present model, who, when I say I can't 
take her out, tries the effect of bouncing 
crockery off my head ? 

Such is the perversity of human nature, 
that I know in advance the answer would 
be "No". That I think is the weakness 
in the story. I think it could have been 
made into a hilarious comedy with all the 
models going wrong and running amok 
but the producers tried to treat it seriously 
and it wouldn’t stand up to such treatment. 
However, it left me wondering if one day 
all this may be feasible, if so I shall 
look at electronics with renewed interest. 


Mail Order 

Now, before I'm reminded that I am 
not employed as a film critic, let me 
hurriedly return to my brief. I was most 
annoyed to see the postal rates put up 


yet again. We absorbed the last one 
without passing the increase on to our 
customers but there is a limit, after which 
we have no option but to try and recoup 
some of the increase. I feel it is particularly 
hard on the electronic constructors, who 
are dependent on mail order for so many 
of their supplies. 

The only advice I can offer, is to take 
advantage of suppliers offering a fixed 
postal rate, as many of us do, and send 
fewer, but larger orders. I believe some 
retailers actually offer to send goods 
post free, if the order is over a certain 
value. 


A Good Connection 

My regular readers may recollect 
that about two or three years ago I was 
very scathing about the fact, that the 
good old Bulgin P73 Mains Socket was 
suddenly condemned, by the madarins 
of the common market as unsafe. Con¬ 
sequently Messrs. Bulgin had to derate 
it from 250 volts a.c. down to 50 volts d.c. 

I was therefore delighted when I saw 
that a well known and respected com¬ 
ponent supplier, had found a way round 
it. In the preamble to the description 
they simply say "These plugs are not 
suitable for making external mains con¬ 
nections to equipment for domestic 
use as defined in The Electrical Equip¬ 
ment (Safety) Regulations 1975". After 
which they proceed to rate them as 
before at 250 volts a.c. at 5 amps. 

This means that you and I can carry 
on using them in the same way as before, 
and a good thing too, because when 
all is said and done, the P73 is a very useful 
and robust mains connector. 
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RADIO WORLD 

By Pat Hawker, G3VA 


Long-range VHF 

Almost everyone who listens at all 
regularly on v.h.f.—broadcast or amateur 
stations—soon becomes aware of the 
marked extension to the distances over 
which signalstravel during "tropospheric” 
weather conditions; and also (during sum¬ 
mer months in the UK) during the seem¬ 
ingly random “Sporadic E" conditions. 
Fresh light on both these phenomena has 
been reported recently. 

The presence of water vapour at heights 
up to about 6,000ft combined with the 
existence of a "temperature inversion" 
(i.e. the air becoming warmer instead of 
cooler with increasing height) results in 
the bending and ducting of v.h.f. signals. 
Such conditions occur often in periods of 
fine warm anticyclonic weather and also 
during the misty days of late autumn and 
spring. 

A good "tropo opening" is regarded as 
bad news by broadcast engineers since it 
brings a big increase in the number of 
complaints of "patterning" on TV pictures 
or break-through of foreign languages on 
sound; but the same conditions are 
warmly welcomed by amateurs who find 
they can then make contact with stations 
as much as four times farther away than 
in "normal" conditions. On 144MHz 
British amateurs have made contacts of 
some 2,000km; and on 432MHz up to about 
1,500km although these distances are 
exceptional. 

Much less known is the fact that tropo¬ 
spheric ducting is not confined to v.h.f./ 
u.h.f. signals but can also enhance ground 
wave signals on frequencies between 
20-30MHz (and possibly sometimes even 
on much lower frequencies). It has been 
shown that over a 235km sea path, signals 
may become as much as 20dB stronger 
than normal when there is super-refraction 
or tropospheric ducting. 

At the other end of the frequency scale, 
at 10,000MHz, sea-path ducting has 
enabled British amateurs to span the 
distance from St. Ives, Cornwall to Port- 
patrick, Scotland using extremely low 
power (a few milliwatts). This was 
achieved in August 1976 but it has had 
a rather unexpected result: with an "over 
500km" record achieved, enthusiasm for 
further tests appears to have declined 
and the 10GHz "record" has now passed 
to Italian amateurs who last year exceeded 
600km in the more favourable Mediter¬ 
ranean climate where super ducts form 
more readily than in our turbulent weather. 

The other phenomenon, Sporadic E, is 
at last becoming more fully understood. 
Amateur observers and scientists over 
the past two years have produced fairly 
positive evidence linking Sporadic E with 
tiny metallic particles from burned out 
meteors and meteorites. 

These particles become caught up in 
wind shears in the upper atmosphere, 
some 50-60 miles above the Earth, be¬ 
coming ionised from the action of the Sun 
to form highly reflective layers that 


descend slowly as the day progresses. 
This has the effect that signals from about 
20 to 100 MHz (and occasionally extending 
as high as the 144MHz amateur band) can 
be received at good strength over dist¬ 
ances up to about 1,000 miles. 

Sporadic E layers thus seem to be 
basically metallic and are not layers of 
ionised gases as are the other layers of 
the ionosphere on which short-wave 
propagation depends. 


3D for TV? 

With many engineers in many countries 
working on ways in which television 
broadcasting could be extended, there is 
still doubt as to the most likely outcome. 
One possibility is the introduction of a 
second sound channel with better "sep¬ 
aration" than is possible with the con¬ 
ventional pilot-tone stereo system used 
for sound radio. 

The second channel could be used for 
stereo, or as a second-language channel, 
or possibly even as an additional radio 
broadcast channel. For instance some 
engineers believe we could consider using 
the line sync periods for carrying sound 
since it is now possible to build receivers 
with very stable line oscillators that need 
only an occasional sync pulse to keep in 
step with the studio cameras. 

Then again, there is still interest in the 
idea of three-dimensional (3D) television 
which would give a better illusion of 
solidity, particularly if this could be 
achieved without the viewer having to 
wear special coloured glasses. In a recent 
English-language broadcast from Radio 
Moscow it was stated that 3D TV is being 
studied in Leningrad and has already been 
introduced for closed-circuit applications 
in order to provide better remote-handling 
instruments in nuclear plants. But appar¬ 
ently 3D TV for the home is not being 
given priority, although it was claimed 
that one such system had been tested 
some years ago and had proved to be 
quite effective for black-and-white pic¬ 
tures but attention has now turned , to 
colour. 

A number of inventors have described 
3D TV systems in the UK but I do not feel 
there is much chance of any of these being 
adopted in the foreseeable future. 

Another idea being proposed is multi¬ 
focus photography in connection with TV 
film cameras, and a computer-aided 
system with digital processing was 
described recently at the National Film 
Theatre. Those of us present at that 
meeting came away disappointed that no 
firm evidence was presented to show that 
these ideas have reached the stage where 
real results can be demonstrated or what, 
even if the system proves technically 
feasible, would be the cost of introducing 
such a process. 

A big advantage would be that the 
viewer would not have to change his set, 
as for most other possible innovations. 


Radiophone services 

Citizen's band was originally introduced 
in the USA to appeal to people who, 
having no special technical interest in 
radio communication, nevertheless felt a 
need to have two-way communication 
facilities in their vehicles; in fact a sort of 
poor man’s London Radiophone service. 

The Post Office system, of course, has 
many more features than CB and is tied 
in with the normal telephone service. 
"Selective calling" techniques mean that 
a user is alerted to receive only calls 
specifically intended for his “number" 
and the use of various automatic channel¬ 
ling systems and multiple base stations is 
all intended to provide a first-class, if 
rather expensive, public service through¬ 
out the London area. 

How effective is the system at present? 
Can a user, who will have paid some £1,500 
for equipment from one of the three 
"approved" manufacturers, pays about 
£15 a quarter to the Post Office plus 25p 
per call, be reasonably sure of receiving 
and making calls whenever he wants to? 

It would seem, from a report by Ian 
Priest, G8PML in the newsletter of the UK 
FM Group (London) that the system 
works—but only "with a lot of luck and a 
great deal of difficulty". Outgoing calls 
from mobiles seem reasonably easy; the 
main problem is that the system tends to 
become overloaded at some times of the 
day and then the user, when called, finds 
he cannot seize a free channel, some¬ 
times for as long as 20 minutes or so— 
by which time his caller is likely to have 
given up and rung off. 

The answer would seem to be that the 
Post Office needs much more "channel 
space” in other words a bigger chunk of 
the radio spectrum; and again that would 
allow them to reduce the two years or so 
"waiting period” for would-be subscribers. 
Butisthis practicable? One hasthefeeling 
that with any reasonable number of 
channels, the extra subscribers would 
soon be experiencing similar problems of 
overload. 


Radio Antarctic 

The Racal Company tells me that more 
than 100 tonnes of equipment and sup¬ 
plies—including high-frequency radio 
equipment—is being flown over the 
Antarctic permafrost for members of the 
Transglobe Expedition in the mountains 
of the Borga Massif. 

The expedition, which recently arrived 
in the Antarctic under the leadership of 
Sir Ranulph Fiennes, will camp for the 
Antarctic winter before pushing on to the 
South Pole and then on round the world 
by its polar axis. The expedition by sue 
men and one woman will last some three 
years using Land Rovers, an adapted 
trawler and powered sledges. 

The radio network is being established 
at a cost of some £130,000. Much will 
depend on the skill of Giles Kershaw who 
will make the airlift in a light aircraft. The 
company say "Should anything go wrong 
the members of the team would be left 
without adequate supplies during the 
worst part of the year. One hundred per 
cent reliable radio communications are 
essential." 

Radio communication near the Poles is 
often very far from being reliable due to 
the difficult propagation conditions, so 
we had better keep our fingers crossed. 
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WORKSHOP 

(RATTERS 

By Harry T. Kitchen 


Discipline 

"What", you may well ask, "has disci¬ 
pline to do with our workshop?”, A great 
deal as I intend to explain if you read on. 

Mostof usare guilty of a lack of discipline 
in our lives, and this can insinuate Itself 
Into our hobby unless we make a deter¬ 
mined effort to maintain some form of 
discipline. Such an effort Is well-worth 
while since it enables us to make the most 
of our limited time; this increased effici¬ 
ency manifests itself as improved output, 
and hence pleasure. 

Discipline begins with keeping a clean, 
tidy workshop. Let us now explore the 
extension of discipline to the keeping of 
records of your activities, particularly if 
you are well advanced, and hence have 
more to forget. Remember that memory is 
a most unreliable assistant—well, mine is, 
to be honest. 


Note Carefully 

Notes of your experiments, of circuits 
built —successfully or otherwise —will 
prove invaluable since you can learn from 
your own mistakes by back-tracking, as a 
source of future inspiration, guidance, and 
as a means of easing trouble-shooting if 
necessary. A good stout A4 sized note 
book Is not expensive, and is large enough 
to record most circuit details; if the circuit 
is too large, It is usually possible to break 
it down into sections. 

Record also all relevant calculations, 
however elementary, all voltages and cur¬ 
rents, the effects of circuit changes, in 
short everything. By doing so you will build 
up an invaluable diary of your workshop 
activities.. In time it is quite possible that 
you will be able to guide others who may 
be struggling or have done something 
wrong in their constructional activities. 

You should also keep a record of ideas 
for future action, matters that you have 
read about, and so on. It is debatable 
whether you should use two note books, 
one for current projects, the other for 
future projects. It depends on your ambi¬ 
tions and the scale of your activities. I per¬ 
sonally use two such note books; one an 
A4 for current work, the other an A5 in 
which I make notes of articles that I think 
that I may wish to refer to later. 


Stock Control 

In an earlier article I covered the pur¬ 
chasing of components. If your activities 
are modest, then you will probably have no 
problem keeping an eye on your stocks. If 
on the other hand you are into construc¬ 
tional work in an ambitious way, then it. 
is worth thinking about some form of 
"stock control", as this will enable you to 
check on your existing stock and to update 
it if necessary. 

Again, a note book is handy and you can 
allocate pages to different components 
and the quantity in stock. As the stocks 
are used up you alter the quantities until 


a time arrives when re-ordering is neces¬ 
sary. I would suggest that re-ordering is 
effected before you actually run out of any 
component. 

This method also has the advantage 
that It high-lights components that are 
much used, as well as those that are little- 
used or used not at all. 


Experimental Aids 

Under the somewhat non-committal 
heading of experimental aids come all 
sorts of things that are difficult to classify, 
are perhaps unheard of outside profes¬ 
sional circles, but which make the life of 
•the experimenter that bit easier. These can 
be either home-made or bought-out. 

An extremely useful piece of equipment 
is the old-fashioned "bread board”, liter¬ 
ally a piece of board onto which all the 
components were attached as best pos¬ 
sible. A modern equivalent that I myself 
used was a piece of s.r.b.p. board onto 
which turret tags were rlvetted at intervals 
of iln. Components went on one side, con¬ 
nections on the reverse. 

A similar board could be built using 
0-1 in matrix plain, pierced, board using 
Vero pins or similar. The ultimate, manu¬ 
factured version, is the T-Dec and its 
variants, and exceedingly useful I find 
them, though I do on occasion find myself 
short of room and wishing for another 
board to slot in. 


Breadboards 

Breadboards, home-made or manufac¬ 
tured, provide you with the facility of trying 
out circuits before plunging into the 
traumas sometimes associated with build¬ 
ing a circuit untried. This applies particu¬ 
larly to home-grown circuits, since you 
have the facility of changing components 
with relative ease. 

Breadboards have one or two snags, 
though, and it is as well to consider these. 
The circuit, or ratherthe components com¬ 
prising it, is strung out somewhat, and this 
is unavoidable to some extent. 

With r.f. or high gain circuits feedback 
may be a problem. Also, the final layout, 
be it p.c.b. or matrix board, may not have 
quite the configuration that it had whilst 
strung, out on the bread board; you may 
now have feedback that you didn't with the 
bread board. 


Connecting Leads 

A useful adjunct to the bread board is a 
set of connecting leads. These take 
various guises, but are in essence varying 
lengths of connecting wire, typically 14/ 
0076 or its metric equivalent, with crocodile 
clips, banana plugs, and the like to termin¬ 
ate them. 

Large and small croc clips, large and 
small banana plugs, in all possible com¬ 
binations; you will need them all, so useful 
are they for connecting to power supplies, 
meters, other boards, and so on. 


Substitution Boxes 

Resistance and capacitance substitution 
boxes seem to have gone out of fashion, 
yet I wouldn't be without mine. Built many 
years ago, the resistance range covers 
lOohms to lOmegohms In six switched 
decades using the normal E12 range of 
i watt 5 per cent carbon film resistors, 

The capacitance box covers from 0-1,uF 
to IOOOjmF. Up to 2-2/aF the capacitors are 
polyester; over thal electrolytic; voltages 
cover 400 V (polyester) to 16V (electrolytic). 

Such boxes are not by any means 
difficult to build, nor expensive. 

Switching offers resistor/capacitor 
values and their multipliers. For instance, 
the basic resistance range covers lOohms 
to 91 ohms, the next is lOOohms to 910ohms 
and so on, with one switch selecting the 
value, the other the multiplier. Similarly 
with the capacitance box. 

The latter is of somewhat less use, cer¬ 
tainly on the electrolytic side due to the 
wide tolerance of such capacitors, typi¬ 
cally —50 per cent to +100 percent. Below 
0-IjuF stray capacitance tends to nullify the 
usefulness. Even so, a capacitor substitu¬ 
tion box serves as a very useful "pointer" 
towards the required value. 

Restrictions 

In using such boxes, it is essential to 
remember that resistors have wattage 
restrictions, capacitors voltage restric¬ 
tions. What this means is that you must 
not gaily place them in positions where the 
makers of the resistors and capacitors 
did not intend them to go. 

Do so and you may be amazed at the 
amount of smoke a resistor exudes, or the 
amount of foil in an electrolytic capacitorl 



"I’ll try this silic and chips I’ve heard so 
much about" 
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BOOK REVIEWS 


ELEMENTS OF ELECTRONICS—BOOKS 1, 2 and 3 

Author 

F. A. Wilson 

Price 

£2-25 each 

Size 

180 x 108mm 200 pages (approx.) each 

Publisher 

Bernard Babani 

ISBN 

0 9001 6282 1 (Book 1) 

0 9001 6283 X (Book 2) 

0 9001 6284 X (Book 3) 


O NE of the latest additions to electronics education 
literature is this set of books, described by the 
publishers as an “on going series of books aimed at the 
absolute beginner”. 

The ultimate aim of the series is to enable anyone to 
have an inexpensive but comprehensive introduction to 
modern electronics although on the evidence of the first 
three volumes you would have to wade through nearly 
three books of theory before you even approached modern 
electronic techniques. 

That apart, volume 1 gives a good grounding in basic 
electrical theory which is later expanded to include a.c. 
theory in Book 2. The electronics proper really starts in 
Book 3. Entitled “Semiconductor Technology”, it concen¬ 
trates on transistor theory although there are also short 
sections on logic i.c.s. and op.-amps. 


Generally speaking, presentation is quite good although 
it is let down from time to time by poor drawing and 
inconsistencies in the text that didn’t ought to be there 
book of this kind. s.e.d 


QUESTIONS AND ANSWERS— 
INTEGRATED CIRCUITS 
Author R. G. Hibberd 

Price £1-55 

Size 165 x 110 112 pages 

Publisher Newnes Technical Books 
ISBN 0 408 00466 5 


T he concept of presenting information in question and 
answer form is not new. A great number of educa¬ 
tional aids and instruction manuals have been written in 
this style with varying degrees of success and this book 
certainly ranks amongst the more convincing. 

In any publication of this sort the selection and order 
of questions is all important and here R. G. Hibberd has 
apparently been very successful. 

Each question prepares the reader for the next (with 
one or two exceptions), and the accompanying artwork is 
particularly crisp and clear especially for the small page 
size. 

The book, which is not in fact new but a revised edition 
of an older publication, answers a number of general 
questions on i.c. technology as well as more specific points 
on the separate chip families—linear, mos, digital, bipolar, 
etc. There are new sections on CMOS, nmos, and vmos tech¬ 
nologies and microprocessors are looked at for the first 
time. s.e.d. 


7 Bean 
ELECTRONIC 
ENGINEER 


Do something PRACTICAL about your future. 

Firms all over Britain are crying out for qualified people. With 
the right training, you could take your pick of these jobs. 

Now. the British Institute of 
Engineering Technology will train 
you in your spare time to be an 
Electrical Engineer. 

You risk nothing I We prom¬ 
ise to get you through your 
chosen course-or, refund your 
fee! 

So, join the thousands who 
have built a new future through 
home study Engineering courses. 


Courses in 

C&G Elect. Technicians 
C & G Elect. Installations 
Telecomms. Technicians Exams 
Television Servicing 
Radio Maint. & Repairs (BIET) 
Pract. Radio & Electronics 
Plus over 60 other 
home study Courses. 


POST COUPON FOR FREE 44 PAGE GUIDE 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

Aldermaston Court, Dept, tee si Reading RG7 4Pf\ 


NAME (Block capi 
ADDRESS- 


L 


Other Subjects- 

Accredited by CACC 


POSTCODE. 


-AGE- 

Member of ABCC 


J 


CORED SOLDER WIRE 


10' 

coils 

18S WG 52p 

22S WG 35p 


20' i Kilo i Kilo 

cards reels reels 

90p £3-80 £4-95 

55p £4 15 £5 35 


ALL OUR PRICES INCLUDE P/P & V.A.T. TRADE 
ENQUIRIES INVITED 


Cash with order to: 


CIRCUIT SOLDERS LIMITED 
INDUSTRIAL ESTATE 
THRUXTON AIRFIELD 
ANDOVER, HANTS. 
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Experi¬ 

ments 

of 


L 

Eversure 


by Anthony John Bassett 


I N last month’s issue, the Prof, left 
his visitors Tom, Maurice and Bob, 
trying to solve the problem of what 
happens to the trigger-points of a 
Schmitt trigger when control potentio¬ 
meters are used to move the two 
trigger-points closer together until the 
point of zero hysteresis is reached, 
and passed. Maurice has been tack¬ 
ling the problem by mental concen¬ 
tration and deductive reasoning. 

MENTAL APPROACH 
After some careful consideration of 
the factors involved, Maurice 
announced: 

“As the controls are adjusted to 
give less and less hysteresis, the cir¬ 
cuit will respond to smaller and 
smaller signals, until eventually as 
the point of zero hysteresis is 
approached, it should become pos¬ 
sible for the circuit to be triggered 
by really minute signals. It seems to 
me that the sensitivity of the circuit 
would approach infinity, and its be¬ 
haviour would also come to approach 
that of an "infinite gain amplifier”. 

“Prof., is it really possible to ob¬ 
tain such a high performance from 
such a simple two-transistor circuit? 

“I think that Bob is in the process 
of finding out—and he is certainly 
looking very excited about it”. 

PRACTICAL APPROACH 
Whilst Maurice had tackled the 
problem mentally by use of reason¬ 
ing, Bob had used a practical 



Fig. 1. Experimental Schmitt trigger circuit. 


approach and built up a special 
experimental Schmitt Trigger circuit 
(Fig. 1). 

He set VR3 so that its wiper was 
near to the end of the track con¬ 
nected to the emitter of TR1, and 
VR2 so that its wiper was near to 
the collector of TR1. Now by con¬ 
necting a multimeter to indicate the 
voltage at the collector of TR2, and 
moving the wiper of VR1 back and 
forth a few times, Bob found the two 
trigger points. 

At one point of adjustment of VR1 
the collector voltage of TR2 suddenly 
became high (about 9 volts) and at 
the other point it suddenly fell to 
about 3 volts. A guitar signal fed to 
the input from a pre-amplifier 
sounded very harsh and crackly at 
first, but as Bob carefully adjusted 
VR2 so that the trigger-points came 
closer together, there came a point 
where a less crackly but intensely 
"fuzzy” sound was produced. 


HELIUM BALLOON RADIO 
AERIAL 

At one point of adjustment of VR1 
and VR2, the circuit became very 
sensitive to the slightest vibration of 
the guitar strings, and also began to 
pick up radio signals, so I decided to 
test it as a radio receiver. I launched 
the Prof’s. Helium Balloon Radio 
Aerial. 

“Wow, Bob, What’s that?” Tom 
asked. 

“Look outside, Tom you’ll see it”, 
Bob replied. 

“It is a long piece of aerial wire 
carried up by a gas-filled balloon. 
With this it is easily possible to re¬ 
ceive a wide range of radio frequen¬ 
cies, and I thought that, with a 
sensitive receiving circuit it might be 
possible to receive radio signals from 
space”. 

As Bob manipulated a tapped tun¬ 
ing-coil and a tuning capacitor a huge 
variety of radio signals could be 
heard from the loudspeaker of the 
audio amplifier, but he could not tell 
Maurice which of these signals might 
have come from outer space! 

PASSING POINTS 

“What I still would like to know” 
Maurice told Bob, “is what exactly 
happens when you adjust VR2 so that 
trigger points coincide, then pass 
each other?” 

“That’s easy," Bob replied. "The 
Schmitt trigger effect disappears and 
the circuit becomes a high-gain 
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amplifier. As the wiper of VR2 
approaches closer to the positive 
supply connection, the gain becomes 
lower and lower. By adjusting the 
wiper of VR1, two points can still be 
found; these are the positive satura¬ 
tion points of the amplifier beyond 
which it will not amplify any further 
in a positive direction, and the nega¬ 
tive saturation point beyond which it 
will not amplify any further in a 
negative direction. 

As VR2 is adjusted back down to¬ 
wards the point of zero hysteresis or 
backlash the gain rises and the two 
saturation points approach closer to¬ 
gether until a point of very high gain 
is reached, and as VR2 is adjusted 
beyond this, two trigger-points 
appear, and we have our Schmitt 
effect again!” 

HIGH GAIN 

“It is fascinating to think that you 
can obtain enormously high gain from 
a couple of cheap transistors in such 
a simple circuit!” The Prof, observed, 
and whilst Bob and Maurice were 
contemplating the possibilities of this 
for all sorts of oscilloscopes, ampli¬ 
fiers and signal detectors, the Prof, 
walked off with the electric guitar 
which Bob had been using to test his 
Schmitt trigger fuzz circuit! 

A few moments later their contem¬ 
plations were interrupted by some 
extraordinary guitar sounds which, al¬ 


PSSPI 





-CD 


though very fuzzy, 
seemed to be also 
extraordinarily rich 
and full in tonal 
character. 

SPLITTER BOX 

It was Tom, play- 
ing the guitar 
through a number 
of fuzz boxes all 
at once. The guitar 
was plugged into 
a signal splitter box from which a 
number of jack leads took the signal 
to the various fuzz boxes, each of 
which was plugged into a different 
amplifier. 

There were both valve amplifiers 
and transistor amplifiers, so that 
"valve sound” was mixed with “tran¬ 
sistor sound” and together with the 
different effects of the various fuzz 
boxes this contributed to the extra¬ 
ordinarily rich and full sound of the 
guitar which Tom was happily playing. 

“Now with many fuzz box circuits 
the main problem is circuit noise. They 
produce just the sound the guitarist 
wants whilst he is playing, but during 
any pause or quiet spot in the music 
a loud hiss can be heard. This can be 
remedied by a circuit known as a 
“noise drive gate” whose function is 
to act as an attenuator, preventing 
the passage of this annoying hiss 
when the guitarist is not playing. 


Fig. 2. Noise drive gate circuit. 

The attenuator circuit will open its 
“gate” to let the sound through whilst 
the guitarist is playing, then quickly 
shut it again to cut out the hiss when 
he is not playing. Many commercial 
noise-drive gates are expensive, but 
here is a circuit (Fig. 2) which can 
easily be built in a very small space 
and will fit into most fuzz boxes. 
The control input of the noise 
gate is derived from the first or 
second pre-amplifier stage of the fuzz 
box; a suitable connection point can 
easily be found on most fuzz boxes, 
usually at the collector of the tran¬ 
sistor. 

From this control input signal 
the circuit, after adjustment of the 
sensitivity control, will very rapidly 
detect whether or not the guitar is 
playing, and the attenuator circuit 
then quickly either shuts off or lets 
through the signal.” 

To be continued 


BOOK REVIEWS 


ELECTRONICS—LEVEL 3 
Author B. F. Gray 

Price £4-95 

Size 215 x 140mm 201 pages 

Publisher Longman 
ISBN 0 582 411351 

A sk any student whait he wants out of a textbook and 
he will probably tell you that it should be clearly 
written, well set out, contain few irrelevandes and of 
course be inexpensive. In an already overcrowded market 
such as educational publishing, mistakes can be very 
costly, although in this case the author has avoided most 
of the major pitfalls. 

This is the last in a series of three electronics texts 
and is written specifically for students studying the TEC 
Level HI Electronics syllabus. However other readers who 
are fascinated by the theory behind many of their 
favourite projects need not be put off, as good presenta¬ 
tion and a well thought out text make even the more 
extreme parts palatable. 

Topics covered include f.e.t.s, voltage amplifiers, 
noise, feedback, oscillators and op-amps, and the book 
closes with a chapter on the ubiquitous microprocessor. 
Worked examples are included at all stages and only a 
rudimentary mathematical knowledge is assumed. 

S.E.D. 


MICROPROCESSORS FOR HOBBYISTS 

Author 

Ray Coles 

Price 

£2 95 (Limp Covers) 

Size 

230 x 155mm 85 pages 

Publisher 

Newnes Technical Books 

ISBN 

0 408 00414 2 


This is a very good introduction to the microprocessor, 
■ that chip which yesterday was an esoteric subject but 
is now part of everyday technology. It is based on a series 
of articles published in Practical Electronics three years 
ago—and one of the first comprehensive popular tech¬ 
nical accounts of the microprocessor to be written for the 
non-professional. 

It says much for Mr Coles early perceptivity of (1) 
the microprocessor’s potential power and influence and 
(2) the bewilderment this new development would cause 
to non-experts that his text is just as fresh and relevant 
today. It deserves the more permanent form and the 
chance to reach an even wider readership that this new 
presentation now affords. 

The MPU chip, programming techniques, and peripheral 
chips are explained. Then come sections on home com¬ 
puters and software which will be valuable to the would- 
be computer owner. The extensive glossary explains those 
buzz terms peculiar to the world of microelectronics and 
computing. 

Written primarily for the electronics enthusiast, the 
book will also be of assistance to the non-electronics 
person who is interested in computing but wishes also 
to obtain an insight into what lies behind the keyboard. 
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DO YOU EVER WISH YOU HAD A FEW MORE HANDS? 

YOU KNOW WHAT IT'S LIKE WHEN YOU’RE ABOUT TO START THAT NEW PROJECT 
- ARMED WITH A NICELY HOT SOLDERING IRON IN ONE HAND, THE SOLDER IN 
THE OTHER, YOU SUDDENLY FIND YOU'VE NO HANDS LEFT TO HOLD THE 
CIRCUIT BOARD AND COMPONENT, LET ALONE THE HEAT SINK. 

Experience a new freedom with .... 


The NEM/ZWarshall’s 79/80 catalogue 
is just full of components 

and that's not all... 

,,. our new catalogue is bigger and better than ever. Within its 
60 pages are details and prices of the complete range of 
components and accessories available from Marshall's. 

These include Audio Amps, Connectors, Boxes, Cases, Bridge 
Rectifiers, Cables, Capacitors, Crystals. Diacs, Diodes, Dis¬ 
plays Heatsinks, I.Cs, Knobs. LEDs. Multimeters, Plugs, 

Sockets, Pots, Publications, Relays, Resistors, Soldering 
Equipment, Thyristors, Transistors, Transformers. Voltage 
Regulators etc , etc. 

Plus details of the NEW Marshall s budget' Credit Card. We 
are the first UK component retailer to offer our customers our 
own credit card facility. 

-.Twin postage paid order forms to facilitate speedy 
ng. 

- Many new products and data. 

Plus 100s of prices cut on our popular lines including I Cs, 

Transistors, Resistors and many more, 
f you need components you need the new Marshall s 

Catalogue. 

Available by post 65p post paid from Marshall's, Kingsgafe 
House. Kingsgate Place, London NW6 4TA. Also available 
n any branch to callers 50p. 



MINIBENCH* 


Provision Is made for the fitting of up to four flexible arms if required. 


A twist of the clamping control nut and the Board is held 
securely. The jaws can then be flipped across so that 
either side of the board is accessible at will. Flexible 
arms terminating in crocodile clips hold components and 
in addition an arm can be provided to hold a magnifying 
lens to reduce the strain on those valuable eyes of yours. 


THE 


. Postal Code... 


* Trade Mark 


Patent Applied For 
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MIDLAND TRADING CO 


BEFORE BUYING A DIGITAL WATCH CONSIDER THE 
FOLLOWING POINTS WE OFFER. 

(i) 48 hour despatch guaranteed. 

(ii) Full instructions and 12 month guarantee. 

(iii) 10 day money back guarantee if not completely 
satisfied. 

(iv) Felt presentation case with each watch. 


PHONE OR WRITE FOR FULL COMPREHENSIVE 
CATALOGUE ON THE COMPLETE RANGE OF WATCHES 
WE OFFER. 

HUGE DISCOUNTS AVAILABLE for bulk buyers. 

Trade Lists on application. 

P/P per item 75p Which includes insurance. 

Cheques or PO's should be made payable to: 

MIDLAND TRADING COMPANY, and sent to (Dept. EE) 

58. Windmill Ave. Kettering. Northants. NN16 8PA. 

(0536) 522024 _ 


! ZETRON ! WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT ! ZETRON ! 


GENTS MEMORY CALENDAR ALARM CHRONOGRAPH 


LATEST TECHNOLOGY! Con¬ 
stant display of hours, mins, 
secs, weekday and snooze 
alarm indication. A further two 
optional display modes are 
available. One being the calen¬ 
dar and month, which can be 
increased or decreased to give 
the appropriate month of the 
year. A 1/100th sec chrono¬ 
graph with split and lap mode 
facilities is built into the watch 
with a 12 hour capacity. Also a 
24 hour alarm with a 10 
minute snooze function is stan¬ 
dard to the watch. Backlight 
and adjustable stainless steel 
strap. 


OUTSTANDING VALUE £19.95 


GENTS MULTI MELODY CHIME ALARM CHRONOGRAPH 


LADIES SUGAR COATED 


LADIES COCKTAIL 


ANOTHER SUPERB LADIES 
WATCH with that extremely 
popular sugar frosted finish 
(Gold or Silver). Links can easily 
be removed from the strap and 
the clasp has a spring 
mechanism built in to give a 
comfortable fitting. Constant 
display of hours and mins, with 
month, date, secs, auto¬ 
calendar and backlight. 

£10.50 


ELEGANCE AND STYLE for the 
Lady with a discerning taste. 

In Gold or Silver finish with 
matching adjustable bracelet. 
Constant display of hours and 
mins, with month, date, secs. 
Auto-calendar and backlight. 


VERY SPECIAL PRICE £10.50 


LATEST TECHNOLOGY! Con¬ 
stant display of hours, mins, 
secs. Weekday, date and 
month, with mode and chime 
indication display. A musical 
alarm is built in and can be set 
to any time within 24 hours, 
once activated playing the tune 
"Oh Suzzana". Two further 
alarm systems are built in (i) 24 
hour alarm and (ii) count down 
alarm. The watch can be set to 
chime on every full hour, and a 
1/100th sec chrono with split 
and lap mode facilities is stan¬ 
dard. Can be switched off. The 
face is finished in mineral glass. 
Backlight and infinite adjust¬ 
able stainless steel strap. 

VERY SPECIAL £19.95 


GENTS FRONT BUTTON ALARM 


LATEST STYLE! Constant dis¬ 
play of hours, mins, secs, 
am/pm. Weekday and alarm 
indication. A further two op¬ 
tional display modes are avail¬ 
able. The watch comprises cf 7 
digits. 12 function and is pro¬ 
grammed to the year 2009. 
The alarm can be set to any 
time within 24 hours and 
operates for 30 seconds. Back¬ 
light and a closely woven ad¬ 
justable stainless steel strap, 
finish the watch off with a real¬ 
ly superb sleek look. Only 8mm 
thick. 


£1325 


SPECIAL £8.95 


GENTS CHRONOGRAPH 


PROBABLY THE BEST 
LOOKING Chrono on the 
market. Constant display of 
hours, mins, secs, with am/pm 
indication. Also month, date 
and weekday indication. 
1/100th and 1/1 Oth sec with 
split and lap mode facilities. 
Backlight. Closely woven ad¬ 
justable stainless steel strap. 
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VERO ELECTRONICS LTD RETAIL DEPT. 
Industrial Estate, Chandler’s Ford, 
Hampshire S05 3ZR 
Tel: (04215) 62829 


Our catalogue contains a whole range 
of plastic boxes to suit every project. 

There are case-boxes, sloping front and 
flip-top boxes, general purpose and potting boxes — 
there’s even some with integral battery compartments. 
We’ve also got circuit boards, accessories, module 
frames and metal cases — all to the highest standard to 
give your equipment the quality you demand. Send 
40p to cover post and packing and the catalogue’s yours.. 


Choose the 
Wbrld’s finest kits. 

Superb value. Building electronic kits is an 
enjoyable and very rewarding pastime. 

And with Heathkit, it’s also an easy way of 
making a wide range of useful electronic devices 
from doorbells to microcomputers, from car main¬ 
tenance products to test equipment. 

Top quality. Heathkit kits not only give you 
the pleasure of ‘doing it yourself’ but also the 
satisfaction that every kit is of the highest quality. 

The step-by-step instructions, compiled by 
experts, make it easy for beginners and ‘old hands’ 
alike. And with Heathkit’s excellent after sales 
service complete success is guaranteed. After all . , 

13 million kit builders over the last 34 years can’t I 
be Wron g. j Name 

Excellent choice.To find the best kits, all you I Address 
need is the Heathkit catalogue. 

It contains detailed specifications of our 
comprehensive range to aid you in your selection. ' 

Send for your copy today. Or if you’re near our 
showrooms in Tottenham Court Road, London or 
Bristol Road, Gloucester, just call in and browse 
around. 


| To: Heath Electronics (U.K.) Limited,Dept.( EE 4 ), Bristol Road, 
Gloucester,,GL2 6EE. 

Please send a copy of the Heathkit catalogue. I enclose 20p in stamps. 


N.B. If you are already on the Heathkit mailing list you will 
I automatically receive a copy of the latest Heathkit catalogue 
—* 1 — : ~l to use this coupon. When you receive your 
logue you will get details of this free offer. 


HEATH 
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Britain’s first comi 


A complete personal computer 
fora third of the price of a 
bare board. 

Also available ready 
assembled for£99?§ 

The Sinclair ZX80. 


Until now, building your own computer could 
easily cost around £300-and still leave you 
with only a bare board for your trouble. 

The Sinclair ZX80 changes all that. For just 
£79.95 you get everything you need to build a 
personal computer at home... PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder and 
television; everything! 

And yet the ZX80 really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The ZX80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you’ve done. Connect it to your TV 
set... link it to an appropriate power source *... 
and you’re ready to go. 



Two uniqueand 
valuable components of the 
Sinclair ZX80. 

The Sinclair ZX80 is not just another personal 
computer. Quite apart from its exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter; 
and the Sinclair teach-yourself BASIC manual. 
The unique Sincleir BASIC interpreter... 
offers remarkable programming advantages: 

• Unique ‘one-touch’ key word entry: the ZX80 


Your ZX80 kit contains... 

• Printed circuit board, with IC sockets for 
alllCs. 

• Complete components set, including all 
ICs - all manufactured by selected world¬ 
leading suppliers. 

• New rugged Sinclair keyboard, touch- 
sensitive, wipe-clean. 

• Ready-moulded case. 

• Leads and plugs for connection to any 
portable cassette recorder (to store 
programs) and domestic TV (to act as VDU). 

• FREE course in BASIC programming and 
user manual. 

Optional extras 

• Mains adaptor of 600 mA at 9 V DC 
nominal unregulated (available 
separately - see coupon). 

• Additional memory expansion board 
plugs in to take up to 3K bytes extra 
RAM chips. (Chips also available - 
see coupon.) 


eal of tii 

words (RUN, PRINT, LIST, etc.) have their own 
single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults'only discovered when you try to run them, price refunded if you buy a ZX80 later.) 

• Excellent string-handling capability - takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The ZX80 also has string input- 
:o request a line of text when necessary. 


• High-resolution graphics with 
22 standard graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

... and the Sinclair teach-yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to you-don’t worry. 
They’re all explained in the specially-written 
96-page book^-ee with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro- 
gramming-from first principles to complex 
programs. (Available separately-purchase 


Strings do nor need to be dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 

• Timer under program control. 

• PEEK and POKE enable entry of machine 
code instructions, USR causes jump to a 
user’s machine language sub-routine. 


780-1 microprocessor - new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 


UHF TV modulator. 
Sockets for TV, 
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Sinclair - 

zxso 

Science of Cambridge Ltd 

6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Tel: 0223 311488. 


To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB21SN. 

Remember: all prices shown includeVXT, postage and packing. No hidden extras. 
Please send me: 


Quantity 

Item 

Itemprice 

Total 

£ 


Sinclair ZX80 Personal Computer kit(s). Price 

includes ZX80 BASIC manual, excludes mains 
adaptor. 

79.95 



Ready-assembled Sinclair ZX80 Personal 

Computer(s). Price includes ZX80 BASIC manual, 
excludes mains adaptor. 

99.95 



Mains Adaptor(s) (600 mA at 9 V DC nominal 

unregulated). 

8.95 



Memory Expansion Board(s) (takes up to 

3K bytes). 

12.00 



RAM Memory chips - standard IK bytes capacity. 

16.00 



Sinclair ZX80 Manual(s) (manual free with every 

ZX80 kit or ready-made computer). 

5.00 



NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £ 


. I enclose a cheque/postal order payable to<Science of Cambridge Ltd for £ _ 

■ Name: Mr/Mrs/Miss____ 

| Address ________ 

I _ 


lete 


Fewer chips, 
compact design, 
volume production- 
more power per pound! 

The ZX80 owes its remarkable low 
price to its remarkable design: the whole 
system is packed onto fewer, newer, more 
powerful and advanced LSI chips. A single 
SUPER ROM, for instance, contains the 
BASIC interpreter, the character set, operating 
system, and monitor. And the ZX80’s IK byte 
RAM is roughly equivalent to 4K bytes in a 
conventional computer, because the ZX80’s 
brilliant design packs the RAM so much 
more tightly. (Key words, for instance, occupy 
just a single byte.) 

To all that, add volume production - and 
you’ve that rare thing: a price breakthrough 
that really is a breakthrough. 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit costs a mere £79.95. Can’t 
wait to have a ZX80 up and running? No 
problem! It’s also available, ready assembled, 
for only £99.95. 

Whether you choose the kit or the ready¬ 
made, you can be sure of world-famous 
Sinclair technology- and years of satisfying use. 
(Science of Cambridge Ltd is one of the Sinclair 
companies owned and run by Clive Sinclair.) 

To order, complete the coupon, and post to 
Science of Cambridge for delivery within 28 
days. Return as received within 14 days for full 
money refund if not completely satisfied. 


Order Form 
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kits for sound effects and othe r projects 

PHONOSONICS mmm 

DEPT EE83, 22 HIGH STREET, - ■ K 

SIDCUP, KENT DAI4 6EH ^ 

A E5r : ' ffiu ^ m 

KIT 56-1 tin “8 Pr Se?of°bailc'confponen^r.^PCB 0 * chart^ P KtT , ffi?*1 # ' £S «J 
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CONSTRUCTORS PACK 7 


r „ ALL THE PARTS TO BUILD THE 
r PE TRAVELLER 
CAR RADIO 






The pack contains all the electronic components to build the 
radio, you supply only the wire and solder as featured in the 
Practical Electronics March issue. 

The P.E. Traveller features pre-set tuning with five push 
button options, black illuminated tuning scale, with matching 
rotary control knobs, one, combining on/off volume and 
tone-control, the other for manual tuning, each set on wood 
simulated fascia. 

The P.E. Traveller has a 6 watts output, negative ground and 
incorporates an integrated circuit output stage, a Mullard IF 
module LP1181 ceramic filter type, pre-aligned and 
assembled and a Bird pre-aligned push button tuning unit. 
The P.E. Traveller fits easily in or under dashboards 
Complete with instructions. 


£10*50 a 

CONSTRUCTORS PACK 7A 

Suitable stainless steel fully 
retractable locking aerial and 
speaker (approx 6" x 4") is 
available as a kit complete, 
f 1.95 Per Pack, p&p£1.00. 
Pack 7A may only be purchased 
at the same time as Pack 7. 


NEW m 
12 + 12 |gj 

AMPLIFIER KIT 


50WATTMON 


DISCO AMP 


323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only. Mon-Sat 

in ui/mj fwrrr .... .... . - 9.30am-5.3 

Closed Thursday 


Mullard » 

Y>~ 


AUDIO MODULES IN 
BARGAIN PACKS 

CURRENT __ 

CATALOGUE 
PRICE 
ATOVER 

SEE OUR PRICES 


if 5.00 







































SUPERSOUND 13 HI-FI^MONO AMPUFHER 

ighout. 5 silicon 


MAINS OPERATED SOLID STATE AM FI 


Stereo Tuner. Covering 





Special introductory 


brushed anodised 
i. for ac mains operation 
12±in wide x 5in high X 

£29 00 + £2 -75 carriage 


“POLY PLANAR” WAFER-TYPE, WIDE RANGE 

ELECTRO-DYNAMIC SPEAKER „ 

Size Hi" x 14+i" x W' deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted on 
?r'w"fh S ou7bye 00 i S nd U S d A r E a rfJude“a n u, U “^ ^ 
Only £8 80 each + p. Sc p. Cone £1 00, two £1 25). 
Now available in 8" round version. 10 watts RMS 60Hz- 
20KHz £6 30. 

P. Sc P. (one 72p, two 82p). _ 

STEREO MAGNETIC PRE-AMP. Sens. 3mV in foi 


L84s in push-pull. Super 
*— : yn of both music 
i with negligible 


records and annour 
shrouded ( section^ 
match' 3-l'™S S speaker 



HARVERSONIC SUPERSOUND 10 + 10 

STEREO AMPLIFIER KIT 

i really flrst-class Hi-Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first five 
-'"integral" 


eluded.- 

ohms. Comr 
drilled nr *-’ 
ircuit b 


any speakers from 8 to 15 
impact design, all parts supplied including 
italwork, high quality ready drilled printed 
* ith component identification clearly 


tart brushed a 

no 0 extras' to buy. Simple step t 
enable any constructor to build 
proud of. Brief speciflcatiom^Pow 

±3dBT2-30.000Hz Sensitivity: be 


step instructions 


comrois, n»u separate bass and treble controls are 

!m3L84s. ECC83, 8< EF86 li and n EZ80 rectifier. Simple 
instruction booklet. 50p I SAE (Free with parts). 
All parts sold separately. ONLY £18-40,P. & P. 
n< re ii.a a.milakl* maHu Hllllt 911(1 tfUted £22 * SO. 


STEREODECODERMK.il „ „ . . 

SIZE li* x 2-1=1-' X i' ready built. Pre-aligned and 
tested for 10-16V neg. earth operation. Can be fitted 
to almost any FM VHF radio or tuner. Stereo beacon 
light can be fitted if required. Full details and instruc¬ 
tions supplied. £7 -00 plus 22p. P. & P. Stereo beacon 

470kHz £2 50 . r 
P. Sc P. 22p. Full specification and connection details 

Pye'vHF FM Tuner Head covering 88 r 108MHz, 10-7 
MHz I.F. output. 7-8V + earth. Supplied pre-aBgned, 
with full circuit diagram with precision geared F.M. gang 
and 323PF + 323PF A.M. Tuning gang only £3 -40 + 

V^AIR >P & REXINE SPEAKERS Sc CABINET 
FABRICS app. 54 in. wide. Our price £2;30 yd. length. 
P. Sc P. 55p per yd. * “*' r 


± 12dB. 1 
"ack 18d 
— atl-Oa— 
8'd. x 2i"h. 

id 25p plus li 


Fully detailed 
list free with ki 
AMPLIFIER KIT .. £14 95 

(Magnetic input components 33p extra) 
POWER PACK KIT £6 • 20 


20 P. & P. £1 05 

_all 3 items 

-40p p. & p. 

sales service 

tested £32 20. P. &P.fl-65. 


ouut in snort term thermal overload protection. All 
components including rectifier smoothing capacitor, 
fuse, tone control, volume controls, 2 pin din speaker 
sockets Sc 5 pin din tape rec./play socket are mounted on 
the printed circuit panel, size approx. 9* x 21 x 1 
max. depth. Supplied brand new Sc tested, with knobs, 
brushed anodised alu 


All prices and specifications correct at 


L). S.A.E. for sample. 


PLEASE NOTE: 
APPLY TO U.K. 
ENQUIRIES. 


ONLY. SEND SAE W 


HARVERSON SURPLUS CO. LTD. 



ANNOUNCING 

A NEW SET 

„..0iF BASIC 

^Jebectbonics 


Book 1. Introducing Elactroni 
Book 2. Resistors/Capacitors 
Book 3. Inductori/DlodM 
The manuals are unquestionaby the finest and most up-to-date available 
and represent exceptional value. 

This series has been written in a fascinating, absorbing and exciting 
way, providing an approach to acquiring knowledge that 1s a vary 


Suitable for industrial trainees, City i 
students, DIY enthusiasts and readers of electronic journals. 

Each part explains electronics in an easy-to-follow way, and contains 
numerous diagrams and half tone blocks with construction details and 
circuit diagrams fqr making the following transistor projects: Lamp 
Flasher, Metronome, Waller, Photographic/Monostable Timer, Metal 
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm, 
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch, 
Light and Water-operated Switches, Pressure-operated Switches, Light 
meter, Radio Thermometer, Ice Alarm, 


i'IdVSTONI TRANSMITTING VARIABLi Typa 831. 30 + 30pf (SOpI) @ £S 
8UB-M?NIATURl'"* AIR SP ACEO°TRlMMER at Mp aach. 

55: 

55 PLASTIC PNP TRANSISTORS untested ® 30p. 

IS: « 7 ‘- 

JNTINO s'l'cON DIO 


"A»., 


PUSH 1 VuTTOnVaL..- — 

8 : ffi* 

" 1C CWAMICi^ k MpJ, h 270p f , 3JWnf- 8200of. all tOo dox. 

MAINS Tl 

Kfefow* 

SMALL ILICTROLYTIC CAPACITORS Wlra antlad SOOOul. IBv.W., ffl «tp ssch, 

toooul tOv.w., a 3 lor Mp, toouf 2SV.W. a top aach. 

PLASTIC POWIr’trANSISTORS BO 136, BD 138, BD 178. BD 187. All Mo. 
Wm* WOUND 0 POTBNTl'oMlTlRS 2 Walla 2K, 8K, 10K, « Wall 100K. All at 
VHf'wIRI INDID MINIATURI R.F. CHOK1S 10uH, MuH, 330uH, All at 7p 
p,v ® ,,p ' * PIV 

VHF FITS BF 2S6C ® 4 lor 76p, E304 a Mp, 4 lor £1. 

DUAL OATI MOS FITS LIKI 40873 ® 33p, 4 lor £1 16. 

■ RII MINIATURI RID CAP 188 v.w., DISCS Ollll at 6p «Ch. 

MINIATURI POLYISTIR CAPACITORS lul 88y.w„ a »P. 4-7ul 68 V.W., B 

J. BIRKETT 

RADIO COMPONENT SUPPLIERS 
25 The Strait, Lincoln LN2 1JF Tel. 20767 
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Conquer 




UNIQUES 


Block Caps. Please 

iw, without obligation to: 


™—,_Radio 

Electronics School. 

P.O.Box 156, Jeriey, Chennel Isles 


. career, hobby or interest, like it or not i 
the silicon Chip will revolutionise every human 1 
activity over the next ten years. 

Knowledge of its operation and its use is vital. 
Knowledge you can attain, through us, in simple, 
easy to understand stages. 

Learn the technology of the future today in 
your own home. 


ELECTRONICS 


Build your own 


osciUiscope. 


From watches to sophisticated 
instrumentation. 

Diqital Electronics adds scope 
to nobby or career. 


Learn to draw and 
understand circuits 


Garry out over 


40 experiments 


No previous knowledge is necessary. 

- Just clip the coupon for a brochure 


m 


COMPUTER 
1 TECHNOLOGY 

Learn to 
| your owr 


IutorcoursE 

ELECTRONICS 

Pleeie rush me details of your 
ELECTRONICS COURSE 
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Simply ahead.. 

ILP'S NEW GENERATION OF HIGH 


PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS 
IN ELECTRONIC MODULAR DESIGf 


& also available from a number of selected stockist 


With I.L.P. performance standards and 
quality already so well established, 
any advances in I.L.P. design are 
bound to be of outstanding importance 
- and this is exactly what we 
have achieved in our new 
generation of modulai 
units. I.L.P. professiona 
design principles remair 
— the complete^ 
adequate heatsink? 
protected sealed circuitry 
rugged constructior 
and excellent performance 
These have stood thi 
test of time far longe 
than normall’ 
expected fron 
ordinary commercic 
modules. So we hav 
concentrated o 
improvements whereby ou 
products will meet eve 
more stringent demanc 
such, for example, £ 
those revealed by vastl 
improved pick-ups, tuner 
loudspeakers, etc., all c 
which can prove merciless t 
an indifferent amplifier systen 
I.L.P. modules are for laboratory an 
other specialised applications to< 








and staying there 

PERFORMANCE MODULAR UNITS 


HY5 PRE-AMPLIFIER 




VALUES OF COMPONENTS FOR CONNECTING TO HY5 
Volume - 10K.H. log. 

Bass/Treble - TOOK linear. Balance - 5K n. linear. 


The HY5 pre-amp is compatible with 
all I.L.P. amplifiers and P.S.U.'s. It is 
contained within a single pack 50 x 
40 x 15 mm. and provides multi¬ 
function equalisation for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margins. 
Active tone control circuits; 500 mV 
out. Distortion at 1 KHz-0.01 %. 
Special strips are provided for connec¬ 
ting external pots and switching 
systems as required. Two HY5's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 


rHE POWER AMPLIFIERS 



Model 

Output 

R.M.S. 

Dis¬ 

tortion 

Typical 

atIKHz 

Minimum 

Signal/ 

Noise 

Supply 

Voltage 

Size 
in mm 

Weight 

Price + 
V.A.T. 

HY30 

15 W 
into 8 £7 

0.02% 

80dB 

-20 -0- +20 

105x50x25 

155 

£6.34 

+ 95p 

HY50 

30 W 
into 8 £2 

0.02% 

90dB 

-25 -0- +25 

105x50x25 

155 

£7.24 

+ £1.09 

HY120 

60 W 

into 8 £2 

0.01% 

lOOdB 

-35 -0- +35 

114x50x85 

575 

£15.20 

+ £2.28 

HY200 

120 W 

into 8 £2 

0.01% 

lOOdB 

-45 -0- +45 

114x50x85 

575 

£18.44 

+ £2.77 

HY400 

240 W 

into 4 £2 

0.01% 

lOOdB 

-45 -0- +45 

114x100x85 

1.15Kg 

£27.68 

+ £4.15 


Load impedance — all models 4 - 16-fL 
Input sensitivity - all models 500 mV 
Input impedance - all models 100K-H. 

Frequency response - all models 10Hz - 45KHz- 3dB 


HE POWER SUPPLY UNITS 



I.L.P. Power Supply Units are 
designed specifically for use 
with our power amplifiers and 
are in two basic forms - one 
with circuit panel mounted on 
conventionally styled trans¬ 
former, the other with toroidal 
transformer, having half the 
weight and ( height of con¬ 
ventional laminated types. 


PSU 30 ±15V at 10Oma to drive up to 

five HY5 pre-amps £4.50 + £0.68 VAT 
PSU 36 for 1 or 2 HY30's £8.10 + £1.22 VAT 
PSU 50 for 1 or 2 HY50's £8.10 + £1.22 VAT 
PSU 70 with toroidal transformer for 1 or 

2 HY120's £13.61+£2.04 VAT 

PSU 90 with toroidal transformer for 

1 HY200 £13.61 + £2.04 VAT 

PSU180 with toroidal transformer for 
1 HY400 or 2 x HY200 

£23.02 + £3.45 VAT 


ALL U.K. ORDERS DESPATCHED POST PAID 

HOW TO ORDER, USING FREEPOST SYSTEM 

Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope - we pay 
postage on all letters sent to us by readers of 
this journal. 


ELECTRON 1C 8 LTD. 

FREEPOST 3 Graham Bell House, Roper Close, 


NO QUIBBLE 
5 YEAR GUARANTEE 
7-DAY DESPATCH ON 
ALL ORDERS 
INTEGRAL 
HEATSINKS 
BRITISH DESIGN AND 
MANUFACTURE 
FREEPOST SERVICE 
-see below 



Please supply. 

.Total purchase price £. 

I enclose Cheque□ Postal Orders □ International Money Order □ 
Please debit my Account/Barclaycard Account No. 


NAME... 
ADDRESS. 
























































ELECTROVALUE 

CATALOGUE 

10 

READY NOW 


Our computer has already 
selected thousands of our 
customers to whom our 
new catalogue has 
automatically been sent. If 
you would like a copy too, 
simply send us your name 
and address. It’s 


(You don't even have to pay postage in U.K.) 


IT S A GOOD DEAL BETTER FROM ELECTROVALUE 


• We give discounts 

on C.W.O. orders, except for 
a few items market Net or N 
in our price lists. 

-a, on orders, list value 
E10 or more 

1 nv. on orders list value 
10% E25 or more. 

Not applicable on Access or 
Barclaycard purchase orders. 


• We stabilise prices. 

by keeping to our printed 
pride lists which appear but 
three or four times a year. 


• We guarantee 

all products brand new, clean 
and maker’s spec. No 
seconds, no surplus. 


• We pay postage 

in U.K. on orders list value £5 
or over. If under, add 30p 
handling charge. 


Appointed distributors for 
SIEMENS, VERO, ISKRA, 
NASCOM and many 
others. 


OUR NEW CATALOGUE No 10 

Full 128 pages. Thousands of items. Improved 
classification for easier selection. Valuable working 
information. Illustrations. Separate quick-ref price list. 


ELECTROVALUE ltd 


HEAD OFFICE (Mail Orders) 

28(A) St. Judes Road, Englefield Green, Egham, Surrey 
TW20 OHB. Phone: 33603 (London prefix 87. STD 0784) 
Telex 264475. 

NORTHERN BRANCH (Personal Shoppers Only) 

680 Bumage Lane, Burnage, Manchester Ml 9 1NA 
Phone: (061) 432 4945. 


INTERESTED IN 

ELECTRONICS? 


81SSH35*! ag 

i SSSsr ss 




TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 



City and Guilds Certificates: 

Telecommunications Technicians 

Radio, TV, Electronics Technicians 

Technical Communications 

Radio Servicing Theory 

Radio Amateurs 

Electrical Installation Work 

MPT Radio Communications Certificate 

Diploma Courses: 

Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 


POST OR PHONE TODAY FOR FREE BOOKLET 


■nQ To: International Correspondence 
ll«D Schools 


Dept t: 
SW8 4L 
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Now Casio give you 

TIME TO SOLVE YOUR PROBLEMS 


IT HAD TO HAPPEN ! Casio, world leaders in 

high quality calculators and watches combine their 

talents to bring you the incredible 

C-80 CALCULATOR WATCH 

(With finger-touch keyboard) 

• Hours, minutes, seconds, day, am/pm; And day, 
date, month auto calendar pre-programmed to 
the year 2009. 

• 8 digit calculator. 6 + 2 digits on double display. 

• Professional 24 hour stopwatch function; measuring 
net lap and 1st & 2nd place times to 1/100 second 
on double display. 

• Dual time (24 hour display). Nightlight. 

• Mineral glass face. Water resistant. Black resin 
case and strap. Dimensions 44-9 x 35-8 xl0-2mm 

• 12 months battery life from two UCC 391 silver 
oxide 



Be the first with 
THE MIGHT CHIP 

The “in” pendant 
for 1980 

Winner of the 

1980 GIFT AWARD 

(Fashion and 
personal accessories) 
Features a genuine 
metal oxide silicon 
chip, 24 pin dual 
in-line integrated 
circuit, set in a 9ct. 
gold, or a sterling 
silver, clasp. 

Approx. 1| x ) x 
3/16 inch. llgm. 
Supplied with a 
leather thong. 
Sterling Silver £30 
9ct. Gold £69 



Only £24*95 



STAR BUYS FROM CASIO 


glass. Water resistant 
5 YEAR BATTERY 
Hours, minutes, seconds, 
day; And day, date, 
month and year. 12 or 
24 hour display. 24 hour 
alarm, hourly chimes. 

Stopwatch from 1/100 
second to 7 hours; net, 
lap and 1st and 2nd 

place times. _ 

(£34-95) £29 • 95 Similar to illustration 
F-80 Alarm 
Chronograph Black 
resin case. Mineral 
glass. Water resistant 
3 YEAR BATTERY 
Hours, minutes, seconds, 
date, am/pm; or hours, 
minutes, alpha day, date 
am/pm. 24 hour alarm, 
hourly chimes. 

Stopwatch from 1/10 
second to 12 hours; net, 
lap and 1st & 2nd place. 
Nightlight. 

Only £19-95 
95QS-36B Chronograph 
Stainless steel. Mineral 
glass. Water resistant 
5 YEAR BATTERY 
Hours, minutes, seconds, 
am/pm and day (12 or 
24 hour). Dual time (12 
or 24 hour). Day, date, 
month and year calendar. 

Stopwatch from 1/100 sec 
to 7 hours; net, lap and 
1st & 2nd place times. 

Only £19-95 

11IQS-34B 
Superbly finished 
chrome plated case. 
Mineral glass. Water 
resistant. 

Comprehensive display. 
Hours, minutes, seconds, 
am/pm, day and date 
Button for nightlight. 

Only £14-95 

F8C Black resin cased 
version. £10-95 

1rO°VIXO?°PKESoSAL n CALLKM^LKASl 





NEW CALCULATORS 

Melody 81. 11 note melody maker 
(£24-95) £22-95 
Musical alarms 
(two), countdown 
timer, hourly 
chimes. Stopwatch 
from 1/10 second 
to 12 hours; net, 
lap, 1st & 2nd pi. 

Calculator with full 
memory, %, -j 
5/16 x 41 x 21' 

1 year batteries 

Melody 71 
(£24-95) £22-95 
As above but 
only one alarm 
3/16 x3{x 21* 

MQ-12 

, As ML-71 but 
without music. 
Full month 
calendar display 



AQ-2200 
Clock with permanent 
display of full 
calendar. Alarm, 
alarm timer, hourly 
chimes. Stopwatch 
from 1/10 second 
to 12 hours; net, 
lap, 1st & 2nd pi. 
Calculator with 
full memory, %, <1 
1 year batteries 
A x 2* x 4*' 
(£21-95) £19-95 




New Scientific 
FX-81 

30 scientific 
functions, Pi, cube 
roots, six levels 0- 
4000 hours battery 
life (2 x AA) 

* x 3 x 5J ins. 

£12-95 (£14-95) 


TEMPUS 


SEIKO’S STAR BUY FOR 
1980 

TS2 Alarm Chronograph 

Comprehensive display 
of hours, minutes, 
seconds, day, date and 
month. 24 hour alarm 
and hourly chimes. 

Stopwatch from 1/100 
second to 20 minutes, 
then seconds to 20 
hours. Upper display- 
lap times. Lower 
display-total time. 

S/Steel encased—8mm 
thick, plus front 
buttons. 

ONLY £47 -50 

TSl Alarm 
Chronograph with 
Countdown Alarm 

Hours, minutes, 
seconds. Alpha day and 
date on upper display; 
And day, date, month. 
Alarm and hourly 
chimes. Countdown 
alarm (upper display). 
Stopwatch from 1/100 
sec to 12 hours; net, 
lap and 1st & 2nd place 




Only £57 -50 


TS7 Alarm Chronograph 
100M WATER 
RESISTANT 
Suitable for swimming, 
water skiing etc. Time 
and calendar functions 
as TS2. Identical 
stopwatch functions but 
to 12 hours. Hourly 
chimes. Weekly 
programmable alarm. 
Interval alarm timer 
p to 16 hours. 

Only £74-50 



TS4 Calculator Alarm 

Hours, minutes, seconds, 
day; And day, date 
month, am/pm. Alarm 
(2 tones), hourly chimes, 
8 digit calculator with 
constants, delta %, 
Water resistant. 2 year 
battery with hatch. 
Approx. 9mm thick 
-(+ keys 0-5mm) 

Only £79 -95 
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Build the World Famous 

CHROMA-CHIME 



fiSSff 

lv + 75p p»J 


Give your friends a warm welcome 

. This kit has been carefully prepared so that practically anyone 
capable of neat soldering will have complete success in building it. 
The kit manual contains step by step constructional details 
together with a fault finding guide, circuit description, installation 
details and operational instructionsall well illustrated with 
numerous figures and diagrams. 

• Handsome purpose built ABS cabinet 

• Easy to build and install 

• Uses Texas InstrumentsTMSIOOO microcomputer 

• Absolutely all parts supplied including I.C. socket 

• Ready drilled and legended PCB included 

• Comprehensive kit manual with full circuit details 

• No previous microcomputer experience necessary 

• All programming permanently retained is on chip ROM 

• Can be built in about 3 hours! 

• Runs off 2 PP3 type batteries. 

• Fully Guaranteed . .. 

• S<UX flOUMtU luiUuu) yoaKHty. 

Si/TMS 1000N -MP0027A Micro- 

i|f computer chip available separately if 
Wl required. Full 24 tune spec device '' 'M / ( 

iSs supplied with data sheet and fully CA QR 

j guaranteed._ New low price only ir 

..... .... ■ ■ - . -. ;■ ' 

R/C MODELLERS.-.LISTEN 

FOR THE C.B. MENACE 
GET A 27MHZ MONITOR 

• Audibly confirm your channel's clear. _ 1jU 

• Times over whole 27mhi model band. (CB) 

• Receives normal broadcast AM/FM 
bands as well. 

• Sensitive with telescopic aerial. 

• Totally portable. 

• Runs on standard batteries, /f 


Thla neat thrae band Supertiat receiver 

not only providaaan invaluable aervlce, 

checking your channel and TX. but 
givaa nonnal broadcaal 
whan you need It aa well. 



^U^OMATRONI^RODU^' SUf^DWTH^ONEY BACK GUARANTEE 


VS FOR DELIVERY 

Chromatronlcs, Riverway, Harlow, Essex. 

EE/4/80 

Please send me: 

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. 
NAME-- 


I enclose cheque/PO value £_ 


or debit my ACCESS/BARCLAYCARD account no. 

I II I I I I I I I II I TTT 


CHnomnTRomes 


CAMBRIDGE 

LEARNING 

ENTERPRISES 


Self 

Instruction 

Courses 


Microcomputers are coming - ride the 


threatened but millions 



language of the small computer 
and the most easy-to-learn 
computer language in 
widespread use. Teach 
yourself with a course which 
takes you from complete ig¬ 
norance step-by-step to real 
proficiency with a unique style 
of graded hints. In 60 
straightforward lessons you 
will learn the five essentials of 
programming: problem defini¬ 
tion, flowcharting, coding the 
program, debugging, clear 
documentation. 

READ, DATA, PRINT, powers, brackets. 


flowcharting; f 


; REM a 


Book 3 Compilers and interpreters; loops. FOR....NEXT. RESTORE; debugging; arrays; 
bubble sorting; TAB. 

Book 4 Advanced BASIC; subroutines; string variables; files; complex programming; 


Understand Digital 
Electronics 

Written for the student or 
enthusiast, this course is packed 
with information, diagrams and 
questions designed to lead you 
step-by-step through number 
systems and Boolean algebra to 
memories, counters and simple 
arithmetic circuits and finally to 
an understanding of the design 
and operation of calculators and 
computers. 



Book 3 Half adders and full adders; 
and ALU's; multiplication and divisic 
Book 4 Flip flops; shift registers; 

Johnson and exclusive-OR feedback counters; ROMS and RAMS. 

Book S Structure of calculators; keyboard encoding; decoding display data; register 

assemblers’ computers; executive programs; operating systems. _ 

GUARANTEE - No risk to you 

If you are not completely satisfied your money will be refunded, 
without question, on return of the books in good condition. 

Please send me:- 

... .Computer Programming in BASIC (4 books) @ £7.50 
_Design of Digital Systems (6 books) @ £11.50 

All prices include worldwide surface mailing costs (airmail extra) 

IF YOUR ORDER EXCEEDS £15, DEDUCT £2 
I enclose a cheque/PO payable to Cambridge Learning Enterprises 
for £. 

or please charge my Access/Barclaycard/Diners Club etc. 

account no. 

Telephone orders from credit card holders accepted on 0480-67446 
(Ansafone). Overseas customers (inc Eire) send a bank draft in 
sterling drawn on a London bank, or quote credit card and 
number. 

Name. 

Address. 

Cambridge Learning Enterprises, Unit 89, Rivermill Site, 
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR England. 
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4 CHANNEL SOUND TO LIGHT SEQUENCE 


CHASER-4LSM1 

£22.S 



RCA 8A Triacs . 10OOWper ch¬ 
annel * Switched master control 
i»for sound operation from ’/4Wto 
f 125W * Speed control for fixed 
^ rate sequence from 8permin- 
B ute to 50 per second * Full 
logic integrated circuitry 
with optical isolation for 
amplifier protection. 


3 CHANNEL AUTO SOUNDTO UGHT 
-AFL6 £17.50 # \ 


» RCA 8 Amp Triacs 
500W per channel 
channels flip flop, 1 chan¬ 
nel sound to light * Fully 
automatic via built in mic 
* No connection to amplif¬ 
ier necessary. 


STOP PRESS! 


TUAC Ltd., 121 Charimont Road, SW17. 
Tel: 01-672 3137/9080 

PRICE INCLUDES VAT. P+P FREE 


TO ORDER BY POST. Mak 


Make cheques/P.O.s payable to TUAC LTD. or quote 

^and post to TUAC LTD. 121 Charlmont Road, London SW17 9AB. 



Another projects book in the "110" series* 

110 1C timer projects for the home constructor 

Jules H. Gilder 

* Covers in detail the basic operation of the 555 timer 1C that will enable you to design 
your own circuits using this device 

* Divided into three sections describing the basic modes of operation as a monostable 
device, astable device and logic element 

* Descriptions of applications include timer-based instruments, automotive applications, 
alarm and control circuits, and power supply and converter applications 


ewnes Technical Books 

Borough Green, Sevenoaks, Kent TN15 8PH 


o the publishers for a free colour 
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Wilmslow 
Audio 

THE firm for speakers! 

SEND 30P STAMP FOR THE WORLD’S 
BEST CATALOGUE OF SPEAKERS, 
DRIVE UNITS, KITS, CROSSOVERS 
ETC. AND DISCOUNT PRICE LIST. 



AUDAX • AUDIOMASTER • BAKER 
BOWERS & WILKINS • CASTLE 
CELESTION • CHARTWELL • COLES 
DALESFORD • DECCA • EMI • EAGLE 
ELAC • FANE • GAUSS • GOODMANS 
I.M.F. • ISOPHON • JR • JORDAN 
WATTS • KEF • LEAK • LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
RADFORD • RAM • RICHARD ALLAN 
SEAS • SHACKMAN • STAG • TANGENT 
TANNOY • VIDEOTONE • WHARFEDALE 
YAMAHA 


WILMSLOW AUDIO (Dept EE) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK91HF 
Discount HiFi Etc. at 5 Swan Street 
Speakers, Mail Order & Export 0625 529599 Hi-Fi 0625 526213 



SOME THINGS 
YOU CAN 
DO WITHOUT... 

but the 

HOME RADIO 
CATALOGUE 
is Top Priority for 
every constructor 





Everyday Electronics, April 1980 


301 






































Receivers and Components 

100 DIODES 85p, 50 Transistors 95p, 10 

switches 90p> 10 Leds £115. All mixed. 
Lists 15p. SOLE ELECTRONICS, E/E, 37 
Stanley Street, Ormskirk, Lancs L39 2DH. 

*VP*n.l with 40 A I.C.s 


TURN YOUR SURPLUS capacitors, tran¬ 
sistors, etc., into cash. Contact COLES- 
HAHDING & CO, 103 South Brink, Wisbech, 
Cambs, 0945 4188. Immediate settlement. 

NO LICENCE EXAMS NEEDED 

To operate this miniature, solid-state Trans- 
mitter-Receiver Kit. Only £10-95 plus 25p 
P. 4P. 

'Brain-Freeze' 'em with a MINI-STROBE 
Electronics Kit, pocket-sized ‘lightning flashes', 
vari-speed, for discos and parties. A mere £4-75 
plus 25p P. & P. Experiment with a psychedelic 
DREAM LAB, or pick up faint speech/sounds 
with the BIO EAR sound-catcher; ready-made 
multi-function modules. £5-45 each plus 25p 
P. »P. 

LOTS MORE1 Send 30p for lists. 

Prices include VAT. 


.uINLlrrE KUAU, siuflsuu 
EWELL, SURREY. (E.E.) 


CLASSIFIED 


The prepaid rate for classified 
advertisements is 20 pence per word 
(minimum 12 words), box number 
60p extra. Semi-display setting 
£ 5 ■ 00 per single column centimetre 
(minimum 2 • 5cm). All cheques, 
postal orders, etc., to be made pay¬ 
able to Everyday Electronics and 
crossed "Lloyds Bank Ltd.” Treasury 


notes should always be sent 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Everyday Electronics, 
Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., 
London SE1 9LS. (Telephone 
01-261 5942). 


HARRISON BROS. 


DISCOVER ELECTRONICS. Build forty 
ea«y projects Including; Metal Detector; 
Breathalyser; Radios; Stethoscope; Lie 
Detector; Touch time-switches; Burglar 
Alarms, etc. Circuits, plans all for £1-50 in¬ 
cluding FREE circuit board. Mail only. 
RIDLEY PHOTO/ELECTRONICS, Box 62, 
111 Rockspark Road, Uckfleld, Sussex. 

DIGITAL WATCH BATTERIES, any sort 
75p each. Send SAE or 15p with number 
or old battery to Disclec, 511 Fulbridge 
Road, Werrington, Peterborough PE4 6SB. 

Service Sheets 

SERVICE SHEETS from 50p and SAE. 

Catalogue 25p and SAE. Hamilton Radio, 
47 Bohemia Road, St. Leonards, Sussex. 


BELL’S TELEVISION SERVICE for service 
sheets on Radio, TV etc. £1 plus SAE. 
Colour TV Service Manuals on request. 
SAE with enquiries to BTS, 190 King’s 
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885. 


Record Accessories 


STY LI, CARTRIDGES FOR MUSIC CENTRES 

&c. FREE List No. 29. For S.A.E. includes 
Leads, Mikes, Phones, etc. FELSTEAD 
ELECTRONICS (EE), LONGLEY LANE, 
GATLEY, CHEADLE, CHES SK8 4EE. 


For Sale 


NEW BACK ISSUES of "EVERYDAY 

ELECTRONICS”. Available 75p each Post 
Free, open PO/C3ieque returned if not In 
stock. BELL’S TELEVISION SERVICES 190 
Kings Road, Harrogate, Yorkahire. Tel: 
(0423) 65885. 


NEWTON ABBOT 2296 (day). _ 

BACK ISSUES. November 1971 to February 

1980, except September 1976 and October 
1977. Offers to GOOD, 9 Flambard Road, 
Poole, Dorset. Phone 0202 742581. 


Miscellaneous 


TV TO SCOPE CONVERTER. Simply plugs 

into TV aerial socket to convert to large- 
screen oscilloscope. (Components cost 
approx. £12.) Circuit and plans £3. KERR, 
27 Coles Road, Milton, Cambridge CB4 4BL. 



ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please Insert the advertisement below in the next available Issue of Everyday Electronics for . 

'nsertions. I enclose Cheque/P.O. for £. 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 


NAME . 

ADDRESS. 

Company roolstorod In England. Raglatarad No. 93(26. Raglatarad Office: 


Sand to: Claaalfl 

EVERYDAY ELECTRONICS 

OMO, Classified Advertisements Dept., Room 2337, 
King's Reach Tower, Stamford Street, London SEt 9L 
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RANDOM ELECTRONIC 
EASY DICE 



Self Assemble £4.50 
Ready Built £5.45 
Roll Out Model £5.95 

INCLUSIVE VAT. 
ADD 25p. POSTAGE PER DICE 

SUPER VALUE! 


5 FUNCTION RADIO 
CONTROLLED CORVETTE 
FULLY ASSEMBLED 



£22.50 + 60p.p+p 


CLOCK ALARM KIT 

FULL INSTRUCTIONS 


£12.95 + 25p.p+p 


T.V. GAMES B/'WHITE 

£8.95+25p.p+p 


24 TUNE ELECTRONIC 
DOOR CHIMES 
£14.50+25p.p+p 


CALCHEC EDUCATIONAL 
CALCULATOR 
£2.25+25p.p+p 

ORDER FROM __ 


Menorcrest Electronics Lid. 
1 Hatton Court 
Ipswich Suffolk 
Lrl 0473-210151/2 


KITS FOR E.E. PROJECTS 


TRANSISTOR TESTER 

ONE ARMED BANDIT 

MORSE PRACTICE OSCILLATOR 

WARBLING TIMER 

MODULATED TONE GENERATOR 

ELECTRONIC TUNING FORK 

MICRO MUSIC BOX 

DARK ROOM TIMER 

UNIBORAD BURGLAR ALARM 

SIGNAL LEVEL INDICATOR (stereo) 

UNIBORAD 9V POWER SUPPLY 

TREMOLO UNIT 

ELECTRONIC CANARY 

SIMPLE S.W. RECEIVER 

INTRUDER ALARM 

■UCTRONIC DICE 

MAINS ON/OFF TIMER 

BABY ALARM 

LOFT ALERT 

CHASER LIGHT 

SHORT WAVE CONVERTER 

TOUCH BLEEPER 

FUNCTION GENERATOR 

OPTO ALARM 

POWER SUPPLY 9V 

IWANEI WHISTLER 

REVERB UNIT 

All above kite Include parts as deecrl 


Feb 80 

Oct 79 
Jen 80 

Ei? 

May 79 
May 79 

No>f 79 
& f°79 
May 79 
April 79 




w 


£18 00 

as oo 

£13 SO 
£30 00 
£8 SO 
£33 00 
£17 SO 
£13 75 
£3 25 
£25 00 

a oo 

£8 25 
£3 50 
£29 00 


TEACH-IN ’80 


ALL PRICES INCLUDE V.A.T. 

T. POWELL 


SHOP HOURS: MON.-FRI. 9AM-5.30PM. SATURDAY 9AM—1.30PM 


ram with pau snd modgletor kit <101 + 

iiiiEhvtii ' e,os ' “ reu, * ,or + 

ffa.Tbh 

lipiti 

(BIS_ 

< 


7‘ktlMINlATORKIJS UOrna 





SWANLIV ILICTRONICB 




TOPS THE PACK! 


____UTS - Now ovor 1,000 typei In itoek. 

MODULES - Now ready-built functloni. 
SERVICE ■ lit Clais same day daipateh. 
QUALITY ■ All guarantead produeti. 

PRICES - Many reductions! 

MAGAZINE PROJECTS - TVouble-freet 

“LET US QUOTE FOR YOUR HARD TO GET 
COMPONENTS ■ SHOP TALK ITEMS A 
SPECIALITY" 
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Post this coupon now for your copy 
of our 1979-80 catalogue price 70p. 

Please send me a copy of your 280 page 
catalogue. I enclose 7Op (plus 46p p&p), 

If I am not completely satisfied i may return the 
catalogue to you and have my money refunded. 
If you live outside.the U.K:send £1.39 or ten 
International Reply Coupons. I enclose £1.16. 




STEP INTO A NEW WORLD 
WHEN YOU DISCOVER 


For beginners or professionals, the Maplin catalogue will help you 
find just about everything you need for your project. 

Over 5,000 of the most useful components - from resistors to 

microprocessors — clearly described and illustrated. 


Send the coupon for your copy 
^ and STEP UP TO 
m MAPLIN SERVICE t 


All mail to:- 

P.O. Box 3, Rayleigh, Essex SS6 8LR. 
Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westcliff-on-Sea, El 
Telephone. Southend (0702) 554000, 


m 

1 

i 

1 


ELECTRONIC SUPPLIES LTD 


ADDRESS 






mm 
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